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NOT FOR PUBLIC RELEASE

BEACH EROSION CONTROL REPORT OR COOPERATIVE STUDY OF
METROPOLITAN DISTRICT COMMISSION BEACHES, BOSTON, MASSACHUSETTS

INTRODUCTORY

The cooperative study of Metropolitan Distriot Commission

Beaches in Metropolitan Bostbn, Massachusetts, comprises studies of five
'beaohes, one of which (Winthrop Beach) has previously been reported on
to Congress. These bemches are essentially independent of each other, in
8o far as the goope of the sbudy is sonserned, The cooperating agensy
stated its objective in the proseoution of the stidy to be the debermina-
tion of the best method of preventing further erosi';m, stabilizing and
improving the beaches, and protecbing the sea-walls. Report on studies
of Winthrop Beach was made by the Beach Erosion Board and submitted to
Congress Desember 9, 1948, Report on the remaining beasches is made
in four parts, as follows:

A. Lynn-Nahant Beach

Be. Revere Beach

C. Quincy Shore Beach
D, YNantaskel Beach
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SYLLABUS - REVERE BEACH

The Division Engineer finds that, betweon Northern Cirole and a
point near Shirley Averme, Revere Beach has eroded; stones deposited on
backshore areas otherwise suitable for recreational use create conditions
%hich now prejudice such use, and that partially damaged shore proteotive
strﬁotures, though endangered by the eroding beach, protect adjacent land
areas. He also finds that the formation of the stone ridge between a point
near Shirley Avenue and Eliot Circle ocannot be prevented, The Division
Engineer recommends as the best method of improving Revere Beach, preventing
further erosion and protecting shore line structures, and adjacent highway
and property between Northern Circle and a point near Shirley Avenue, a
distance of about 13,700 feet, the raising of the backshore generally to
elevation 18,0 feet above mean low water, with sand £ill at an estimated
cost of $1,012,000, He also recommends that the stone ridge between the
point near Shirley Avenue and Eliot Qirele shall not be disturbed,

The Division Engineer reccmmends that the Commorwealth of
Massachusetts adopt a projeot for placing the recommended sand fill be~
tween Northern Cirele and the point near Shirley Avenue and that the United
States participete in the project by contributing funds in an amount equal
to one-third of the cost of construchion of new work, estimated to be
$337,300, subjest to the conditions specified in the report. During the
course of the study, the Massuchusetis General Court authorized the co-
ocperating agency to conatruet protective struetures in the Point of Pines
area,.outside the study scope. With data obtained on the study of Revere
Beach, the Division‘Engineer found the principal problem in the area to be
thé flooding of roads and private property by extreme high waters. The
construction of a conorete encased steel sheet pile sea-wall between

General Edwards Bridge and Northern Circle is reccrmended as the best



method of protecting this areas The adoption of a Federal Project is not

recommended without further gtudy of thiz area,
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CORPS OF ENGINEERS, Y. S. ARMY
OFFICE OF THE DIVISION ENGINEER
NEW ENGLAND DIVISION
BOSTON, MASS.

June 1, 1949

SUBJECT: Beach Erosion Control Report on Cooperative Study of Metropolitan
District Cormission Beaches, Boston, Massachusetis: Part B -
Revere Beach.

TO: The Chief of Engineers

Department of the Army
Washington 25, D, C.

I. GENERAL

l, Authority. - A formal application from the Metropolitan Distriet
Commission of the Commorweslth of Massachusetts, dated August 9, 1945, for
a cooperative study of beach problems within the Metropolitan Distriet in
the vicinity of Boston, lassachusetts, inocluding Lymn~Nahant Beach, Revere
Beach, Winthrop Beach, Quinocy Shore, and Nantasket Beach, and providing for
prosecution jointly by the Metropolitan District Commission and the United
States was approved by the Chief of Engineers, United States Army,

October 2, 1945, in accordance with the auvthority conferred by the provisions
of Section 2 of the River and Harbor Aot spproved July 3, 1930, and Public
Law 166, 79th Congress, apﬁroved July 31, 1945,

2. At the request of the Metropolitan Distriet Commission, the study
of Winthrop Beach was given priority over the study of other beaches to al-
low a separate report to be made on Winthrop prior to completion of the
entire study, A report on "Beach Erosion Control Study, Winthrop Beach,
Mass." was made by the Beach Erosion Board and submitted to Congress
December 9, 1948, and is published in House Document No. 764, 80th Congress,
2nd Session.

3. Purpoge. - The purpose of the investigation of the general study of
Metropoliﬁan‘District Beaches is to determine the best method of preventing
further erosion, stabilizing and improving beaches, and protecting the sea-'

[y

walls,



h. Prosecution of the Study., - The Commonwealth of Massachusetts, through

the Metropolitan District Commission, conbributed one-half the cost of the
study. The field work and collection of basic data for the study were carried
out by the District Engineer, Boston, Massachusetts, with the exception of
economie data, which were collected by the cooperating agenoy. A geological
study of the area, except the mainland section of the Lynn-Nahant Beach, was
prepared by the United States Department of the Interior, Geological Survey,
under a ccoperative geclogical project of the Massachusetts Depariment of
Publio Works. The report on Winthrop Beasch was prepared by the Beach Erosion
Board., The report on other beaches insluded in the study has been prepared
by the Division Engineer, New England Division.

5. Preparation of Reports. = The five beaches ocomprising the study, in

80 far as their physical location and the scope of the study are concerned,
are independent shore units which may properly be treated ag separate beaches,
A separate report has been prepared on Winthrop Beach. The report on the re-

maining beaches has been divided into four parts, as follows:

Part A - Lynn-Fahant Beach
Part B - Revere Beach
Part C ~« Quinoy Shore Beach

Part D - Nantasket Besach
Each of the four parts is issued as a complete report for the subject beaoch,
and oontaing general paragraphs numbered 1 to 5, inslusive, and Plates 1 and
2, which are common to all four parts. Part B also contains Plates A«2 to

A=5, inclusive, which are commen to both Parts 4 and B.



II, DESCRIPTION

6. Looation. =~ Revere Beach is located in the City of Revere, Essex
County, Massachusetts, approximately 7 miles north of the main entrance
ohannel to Boston Harbor and 5-1/2 miles northeast of the City of Boston.
(S8ee Plate I, U, 3. Coast and Geodetic Survey Chart 1207 and U, S.
Geological Survey Boston Bay Quadrangle ).

7. General Deseoription, - Revere Beach is a barrier beach separating

the Lymn marshes from Broad Sound, The beach extends a distance of aéprox-
imately 3-1/2 miles northward from Roughan's Point to the moﬁth of Baugus
River, The southern half of the beach is developed as an extensive amuse~
ment area, The northern half of the beash is developed as a middle olass
fesidential district, with the greatest population being concentrated in
the Point of Pines area., Roughan's Point is a cusﬁate tombolo which tied
the formerly existing Cherry Island to the mainland, and has been developed
a3 a summer and year-round residential area. Cherry Island has been re-
duced to é bar,

8. The present Revere Beach iz the result of the erogion of glasial
and river deposits and the redistribution of such materials through beach-
building forces., . The position of the beach is stabilized by Roughan's
Point and Cherry Island Bar, Oak Island, and the Saugus Rivers - The shore
is of hard-packed sand with varying deposits of stones cocurring sn back
shore areas. In most places it is from 250 to /00 feet wide, but widens
o more than 1000 feet at its northern end,

9. The shore line of Revere Beaah consists of the Metropolikan Dis-
triot Commipsion Revere Beach Reservation which extends approximately 3
miles northeast of Roughant's Point, and Point of Pines which extends ap-

proximately 1/2 mile from the Reservation to the Saugus River. The



Reservation comprises a wide boulevard, including both sidewalks, a series
of ses-walls, pavilions and retaining walls along the seaward edge of the
boulevard, and the beach. A4 large pleasure park development, containing all
types of rides, games, amusement devices and refreshment stands, borders the
southerly 6000 feet of the Regervation. Private residences interspersed
with refreshmén‘b stands and restaurants border the balance of the Reserva-
tion. The area north of the Reservation,designated as Point of Pines,is a
densely - jopulated, permanent residential area bounded by a paved towm road
paralleling a beach which iz wide on the ocean si_de and narrow on the river
side., The road is partially protected by miscellaneous walls, bulkheads
and riprap placements. The area south of the Reservation designated as
Roughan'ts Point is a summer and year round residential area protected by a
sea~wall and riprap shore protestion owned by the Massachusetts Department
of Public Works. The beach is narrow and stony.

10, Revere Beach is exposed to direct action from the open occean through
the ;southea.st quadrant.  Protection from storms from this quadrant.is partially
afforded by Cherry Island Brealkwater. The beach is afforded proteoction from
direct attack from the northeast by Big and Little Nahant and the tombolos
conneoting them to the mainland. Storms originating in the northeast quadrant
attack the beach through the refraction of the storm waves around Nahant.

11. Revere Beach iz connected to other parts of the City of Revere and
to 8ll secotions of Metropolitan Boston by excellent trunk highways. A
principal state highway route parallels the beach about 1000 feet inland.

The amusement area of the beach is served directly by the Metropolitan Transit
Authority system, being reached by a ten cent fare from all parts of Boston,
Free public parking arezs are provided for automoﬁi.les along most sections

of the Metropolitan District Commission Reservation. The beach is open to

full and free use by the public, A large bath house with a capacity of L500



bathers is operated at the beach by the Commission, the charge for anscommo-
dations being twenty-five cents., The daily attendance at Revere Beach is
150,000 to 200,000 people, with Sunday and holiday attendance inoreasing to
400,000 to 500,000 peoples The lovation and aocessibility of the area; the
eriginal long, wide sandyAbeach; the development of the State-operated Reser-
vation; and the development of the amusement park has made Revere Beach the
most popular and most used beach in Massachusetts,

12, Landward of Revere Beach Drive is a narrow strip of land forming
a barrier between the sea and marshes. This land is generally of glacial
depogit, with som; areas of artifiocial £ill, and is less than one-half mile
wide, It is traversed by several roads, including a prinoipal state highway
and a railromd. AdJjacent to the amusement area there are a number of buildings
utilized as roller skating rinks, bowling alleys, cafes and similar enter-
prises associated with sush areas. The balance of the land is generally

utilized as a moderate priced year~round residential area.



III. GEQOLOGY

13, Classification of Beach, - Revere Beach is a barrier beach

separating the Lynn tidal marshes from the ocean.

1y, Bed Rock, - There is no exposed bed rock in the vieinity of
Revere Beach., Borings in the area indisate that bed rock is mors than
20 feet below mean low water. Bed rock therefore does not affect shore
line prosesses in the area.

15, Surficial Depositse.« a, Till. - Glacial till is found at

Young's Hill, west of Crescent Beach (amusement area), at Beachmont

south of Roughan's Point, and beneath Cherry Island Bar, The %ill rests
on bed rock., Some of the beach material in the area immediately west and
north of Roughan's Point was derived from the erosion of this +ill, and
some of the material on other parts of the beach may have been derived
from other areas of till, This till contains olay, silt and send, as well
ag larger frapgments; however, none’ of the clay and little of the silt were
used in the formation of Revere Beach. Frosion of till may be furnishing
a small amount of material %o Revere Beach at the present time,

b. Outwash Sands and Gravels ~ Outwash sand and gravels crop

out at Qak Island, in the area between Young's Hill and {rescent Beach,
and along Revere Street, which terminates at the beach at the north end
of the amusement area. They may also bhe present offshore from thesze areas,
and the tops of these deposits may not be far from mean low waber. The
outwash sands and gravels rest .on ti1l and are an execellent source of beach
material, Erosion of these and other similar deposits may have furnished
and may s%till be furnishing material for Revere Beach.

8. (Clay., - Borings indicate that blue olay, which may rest on
till, outwash, or bed rock, underlies much of Revere Beach. Though oomposed

predominately of clay, it contains a small fraction of material larger than



the 3ilt sizes, and some of this coarger material was used in the con-

struotion of Revere Beach. Since the surface of the olay in the Revere
Beach area is usually below the low water mark, it is not an impertant

sourse of beach material.

d. Sand and Silt. - Following the deposition of the clay, the

sea level dropped to a point saores of feet below its present stand, so
that the shore line was sewveral miles eastward., During this period,
sand and silt were deposited on the cla& by streams rurning aeross it.
Some of this material was also used in the construction of Revere Beach,
although it was probably not an important source,

6. Marshland, - Marshland underlaid by peat ocoupies most of
the area in back of Revere Beach. The peat rests direotly on blue clay,
and therefore is younger than the olay., Although some of the peat is
younger than the present Revere Beach, most of it is older,’ There is no
evidence that peat crops out on the beach face, so that the peat has
playsd no part either in the present beach regime or in the evolution of
Revere Beach.

"f. Summary, - Bed rock and peat supplied little or no material
to Revere Beach., Till, oubtwash and olay, were all sources of beach material,
although their relative importance is not kmown.

16, Geologic History. - After the consecutive deposition of the till,

outwash and clay, upon bed rock, the sea level dropped from a position some-
what higher than that at present to one scores of feet lower. During this
low stand of the sea, the Saugus and other rivers ran across the ¢lay, and
in places silt, sand and gravel, were deposited. Beaches were.formed close
to the shore line by material derivea from various sources. As sei level

rose, the beaches moved landward. The first beach to occupy an area close



to the present Revere Beach, probably terminated approximately four thousand
feet south of the tip of Point of Pines, Following this, the beach grew
northward. Lynn Beach was probably in existence at this time, and its
presence decreased the effectiveness of the northeast storms, and nade it
easier for Revere Beach to grow.northward. Thefgruwth of Revere Beach in this di-
rection may well have become progressively slower, however, because of
the action of the surrents in Saugus River.

17, The greater width of the northern end of Revere Beach is due %o
a number of factors. A succession of hooks zrew northward and westward.
Their orientation suggests that the beach south of the first-formed hooks
has retrograded, and this in turn caused the northern end of the beach to
prograde southeastward. The ares between the hooks has been filled in by
marsh and artifioally placed land deposits. The narrowness of the beach
south of Point of Pines, indicates that only a limited amount of beach
material has been supplied from the wvarious sources.

18, Geologically, Revere Beach is in s general way stablized by:
(1) Beachmont and Cherry Island Bar; (2) deposits east of Oak Island,
Young's Hill, and Revere Street; (3) current action in the Saugus River;
(4) the protective influence of Lynn Beach and Nahant; (5) shallow water
in Broad Sound, The general configuration of the beach, an analysis of
exposure and fetch, and a consideration of possitle sources of beach
material, suggeat that the southern part of Revere Beaoh may be retrograding,
and that the northern may be in equilibrium or even prograding,

19. If the beach continued to retrograde in the vieinity of Oak
Island, Revere Beach, and Young's Hill, greater quantities of beach material
would be supplied to the beach because of the erosion of larger areas of
outwash. Thig would tend to stabilize the beach in this area,-and might even
prograde it farther north, This retrograding is not a factor in the present

problem, as protective structures prevent its oeccurrcace above tidal ranges



and scores of years will pass before such action can be affecteds



Iv. FACTORS AFFECTING SHCRE PROCESSES

20. Composition of Bemch. - (Figures B-l to B-3 inclusive) The

shore of Roughé.n's Point is stony and boulder-~strewn. The present Revere
Beach is a sandy beach with variable deposits of stoms occcurring in beck=
shore argas. The foreshore is Hard-packed send having & very flat profils.
At the southerly end of the beach the backshore ares is normally covered
by & large stone beach ridge which extemds from Profile 17 to Profile 13.
This ridge has beem artificially removed two times, the last being in the
spring of 1946 when all stone above the underlaying beach sand was reo-
moved between Profiles 16 and 13. The stone deposits comtinue northerly
from the ridge along the beach, being very dense in front of the amise=
ment ares between Profiles 13 and 4, whers they tend to bury backshore
areas and shore protection structures. MNorbtherly of Profile 4 the stons
deposits vary in density from moderate deposits to tracess In the Point
of Pines ares the stone deposits generally dies out and a large send dune
hes developed at the mouth of the Saugus River. 8and in backshore area
is generally soft amd loosely packed. OStone deposits, oulside of the
ridge area, form as besach cusps smnd are greater in the winter months
than they are in the summsr months. A& complete descripiiom of shore
conditions is contained in Appendix II.

2l. A gemeralized colummer section of Revere Beach indicates its
composition to be beach sands and gravels overlaying strata of peat,
blue cley, outwash sands and gravels, glacial till (hard-pan) and bed
rock which is gemerally over 20 feet below the surface. Borings show=-
ing the specific beach composition are avallable for the sxtrems
northerly and soubtherly ends of the study area. |

22. Borings ‘teken in 1909 to & depth of 35 - 38 feelt near the

mouth of the Saugus River, indicate the arsa is composed of beach and

- 10 =



harbor sands which overlay clay. West of the highway bridges at a depth
of 10 fest below mean low water, the send stratumwas 3 feet thick. Nearer
the mouth of the river,- whore the Point of Pines emerged above river level,
the sand was 35 feet deep at the mean low waber lines Ofishore in Lymn
Harbor at a depth of 8 feet below mean low water, the sand wes 6 feet
thick.

23. Borings teken along the line of the %lioct Circle Sea-wall prior
to ibs construction in 1510, generally rsnged in depth from msen low walber
to 4 feet below msan low water. The reterials comprised 6§ to 10 feet of
sand end gravel overlying 2 fo § feet of mud end desayed vegetation which
i:ﬁ turn overlaid hardepan and gravel., The upper streabm of material in
two borings containad no gravel and was soft, fine sand, =nd in one other
boring the gravel céntained rocks.

24+ Borings baken along the line of the Roughen's Point Sea-wall
prior to its construchtion in 1936 extended from 14 to 36 feet below mean
low water, snd near the ouber end of the point terminated on the north
face of the point, adjecent to the end of the wall. A boring was driven
to & depth of 15.3 feet below mean low water and indicated a 9-foot stra=
tum of comrss sand, gravel and boulders exbtended to 2.8 feet below mesan
low Wa'b.ar under which there were strsta, each 3 feet thick, of ecarse
yollow sand, loose blue clay, gravel with a 1ittle hard sand end clay,
snd herd yellow sand and gravel with a little clay. Borimgs slong the
east side of the point indiceted a stretum of samd, grevel and boulders,
generally 1 foot thick, overlies a stratum of peat end silt, which in turn
overlies strata of blue and yellow clay with a little sand. The peat
and silt stratum varied from 7 to 20 feet in depthe.

25+ Probingse = Probings wers taken by hand bar along the low

water line on July 22, 1946 at locations indicabted on Plate Bel. A4t

-11 -



Profile 1, mouth of the Saugus River, a penetration of 7 feet was abttained
through fine sand and mud. At Profile 2, the bese of the Point of Pines,
& penotration of 7 feot was atbained through sand and light grevel. At
Profile 3, a penetration of 7 feet was attaeined through serd and clay.
At Profile 4, a penetration of 0« feet was attained through send and
gravel and 3.4 feet through hard-packed sand.

26, Sw ledes = Ssmples of ‘the meterial lying betwsen 2 to 4 inches
below beach elevations at the low water line were taken on April 24, 1946

at locations indicaﬁed on Plate B=1., The median dismeters were found %o

be as follows:

Location Kodign Diameter {mm.)
Profile 1 0.09
Profile 2 0,14
Profile 3 0.l18
Profile 8

0.15

27+ Wind., = A wind diagram ocompiled from observations of the U. S.
".“:‘eather. Bureau at Boston, Messachusetts, 1927-1937, and the "yearly cuny -
lative average ocean winds compiled from records of the Ve 5. Wavy Iiydro-
grephie Office for the 5-degree squares nearest Revere Beach and other
Wetropoliten District Beaches are shown on Plete 2. An examination of
these two diagrams indicates that, of the winds which blow over signifi-
cant fetches of oceen befors reaching the ares, those from the northeast
quadrén‘b are prevalling and predominant. Revers Beach is afforded e
degree of protection from the prevailing and dominent northeast winds by
the Nehents and their connectiﬁg tombolo by limiting the feteh over which
the wind can act. The less frequent sast~-southeast storms , therefore,
have the greates£ effect upon this beach.

28+ Tides. = The mean range of tide at Revere Beach, corputed from
the eccepted value et Boston, Massachusetts by application of & factor

determined by the Us 8. Coast and Geodetic Survey, iz 9.0 feet. The

- 12



heights of extreme tides have not been recorded at Revere Beach, but those
obgerved over & long period of record st Boston Harbor provide an excellent
indication of the magnitude of fluotustions from the means 4% Boston Har=-
bor the predicted spring tides range up to 12.0 feet; mctual heights of
extreme tides having been recorded up to 15.0 feet above mean low waber.

29. Storms and Their Effects. - a. Hurricanes. = The paths of all

hurricenes (defined ag those with & gemtral pressure of 2940 inches or
lowsr, end winds near the center of more than 60 miles per hour in some
points in the path) which have struck within a 150-mile radius of Revere
Beech betwoen the years 1874 and 1944 have been extracted from the book,
"Hurricanes,® by Ivan Re. Tamnehill and various other sources and plotted
on Plate 2. An examination of this plate shows that between 1874 and
1945, = period of 71 years, 32 tropical storms of hurricare intensity have
passed Within a 150-mile radius of the besch.

bs Galess ~ A summary of the record of winds of gele forece or
greater, compiled from records of the U. S. Weather Bureau st Boston,
Massachusetts, covering the 75-year period 1870 to 1545, inclusive, is
given in the following Lables

DIRECTION OF GALES

'1870-1945 (inol.)

Direction Number of Gales Pearcent of Total Gales
North 3 2
Northeast 80 &0
Easgt - g 8
Southeast 14 9
South 12 7
Southwest ' 15 9
Weat 13 8
Northwest 14 g
160 100
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The following table, based upon the gale record summarized above, in-
dicates the number of days that gales from various directions may be
expected during a 100-year period.
GALE FREQUENCY BY DIRECTICK
§. KB B S.E 5. S N K. TOML

Nunmber of deys ob-
served 1870 %o J
January 19LS L 131 9 15 12 20 16 18 225

Frequency in days
per 100 years 5 175 12 20 16 27 24 2, 300

During e 100-year period 175 gales, comprisiné 58 percent of all gales,
my be expected from the northemst. Only 32 gales (1l percent of all
gales) are to be expected from both the east and southeast,

o+ Effect. - Storm damage along Revere Beach results from
the action of wind-driven waves and their induced currents, and its
. severity is directly dependent upon the welocity and direction of the
wind and the tidal stage during the storms., The configuration of the
coast in the Revere area is such that the beach is acted upon only by
waves originating from north through east to south quadrants. The an-
alysis of the wind diagrams indicate that winds from the northeast
quadrant have great preponderance, in regard to toth duration and velo-
city, over other winds producing waves that can act upon the shore line
of the northern part of Massachusetts. The records of gales indicate
that storms from the northeast have a much greater frequency and dura-
tion than storms from other quadrants. The former Nahant Islands and the
connecting tombole affords partial protection to Revere Beach from the
direct attack of dominant northeasterly winds; the direet attack being
limited by the 2-3 mile fetch across Broad Scund to Nahant. Revers
Beach, however, is subject to the attack of northeast storm waves

refracted by Nahant snd by headlands south of the beache.
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The storms having tho greetest effect upon Revere Beach are those with
a southeasterly component, approaching over unrestricted ocean areas.

30, The study area is partly protected by discontinucus sea-walls
of varying design along the northerly end neay the Point of Pines se¢ction
and slong the southerly emd in the amusement section. Jure
normally occcurs on the beach; the action being greatly intensified under
gborm action. Serious storm damage has not occurred on this beach in
recent yeers; such damage consisting of flooding the road along the shore
line with the deposition of gand, stone and debris on the road, small
washouts in the rear of walls and minor damage to shore protection
structures. Heavy Seas are reported to have washed over the boulevard
during a storm ir 1931, apparently the storm of March 5 and 6, with waves
| hitting the police station. Existing demaged condition of structures
eppears to be the cumulabtive result of successive storms, wave action and
freezing and not the result of any one particular storme This damage con-
sists of the spalling of oonorete surfaces, particularly at joinbts, damage
to concrote copings on walls, and ci'acking, spalling end disintegration
of steps and joint caps on stepped sea=-walls. The greateststorm damage
in the area has been experienced in th; Roughants Point ares, immediately
gouth of the Cherry Island Bar. The storm of December 5, 1945 washed
iarge cap stones from the ouber end of Cherry Island Bar Breoekwater.
Hoavy storms flood low coastal roads in the Point of Pines area and de-
stroy pavements.

31. Btorm dmege in the aree as reported in the press in recent
years is as i‘ol‘lowss

8. Jan, 26-29, 1933, - Northeast storm. Waves Were reported

to be sixby to sevenby-five feet high, with spray orossing the rozd. The

shock of waves hitting Sea~walls was felt one mile inland. No damage wes
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done to sea-wrlls, but walls were washed over and backfill was removed
and sidewalks adjacent to walls were undermined. large amounts of boul-
ders were washed onto the sidewalk in the Crescent Beach Area. At Point
of Pines, the rcad was buried under two feet of cobbles, stone, and sand,
and 300 feet of road was undermined. At Roughan's Point, twelwve houses
were destroyed or damaged. The northern part of Roughan's Point pro-
graded about twenty feet and the southern part eroded about one hundred
feet.

b. HNov, 17-18, 1935. - Northeast storm. The only coastal

damage in the Boston aree was the loss of two cottages in the Roughan's
Point area.

c. Mar., 17-18, 19%8. = Northeast storm. Some erosion occcurred

adjacent to the toe of the stepped sea-wall near Northern Cirecle. ¥No
damage occurred to structures. Roughan's Point areas was adequately pro-
tected by the new seawwall,

d. Nov. 5, 19%9, = Northeast storm. Weves broke over sea-walls,

e. Feb, 22, 1940. - High tides following & northeast storm.

Waves at Winthrop were fifty feet high.

fo Apr. 22-23, 1940, - Northeast storm. Slight damage was

experienced at the amusement ares with wave washk passing over the road,

At Point of Pines, houses and yards were flooded and undermined, A% Roughan's
Point, waves broke over the sea-wall and washed out one hundred fifty feet

of roada.

g Jan. 12, 1941. - Heavy wave action, due to offshore gales,

resulted in spectacular surf but caused litile damce.

h. Oct. 31, 1947, - Northeast stom which raised & predicted

10.8 tide to 12.5, flooded Roughen's Point. Houses and cottages were sand-

bagged to prevent damage.
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i. Nove 9, 1947. - Revere Parkway was strown with sand and
stones during Hortheast storm.

Je Nove 12, 1947. « Northeast storm flooded Roughan's Point

area.

32. The following report of the effects of the storm of November
28-30, 1945 was prepared by the District Engineer, Boston, Massachusetts,
end is based upon fisld inspection. This storm was 53 hours in dura-
tion, in which the Wind attained a maximum veleocity of 68 mepoehe The
storm came at a neap range of tides in which predicted tides at Boston,
Massaqhusatts, wore from 8.4 %o 8.9 feets The recorded tides in Boston
wore 9.1 to 12 .5 feet, which approached and exceeded meximum normal
tides. This storm caused extensive dammge all along the coast.

8. South of Cherry Bar, in the Roughan's Point aree, five
hundred acres of residential property were flooded behind the sea-wall
and ore hundred fifty families wers evacuated. Streets were littered
with send, stone, end debris emd pavements were washed oute Flood
waters rose to the level of the first floors of many houses.

be In the Point of Pines aree, Rice Avenue was washqd out
for a distance of 1,000 feet, with the pavement being broken up =nd the
road bed being lowered about twelve inches. At the northern emd of the
washed-out area, riprap was diszlodged end a coneorete filled, timber crid
sea~wall severely damaged. Adjacent property suffered no demge except
the flooding of Javmsa

S+ Between the Northern Circle and the emusement area, beach
elevations wers lowered six to twelve inoches, exposing a conorete bulk-
head which was proviously buried. The dune fronbting the retaining wall
was oubt back about one end one-half (1-1/2) feet. In the amsement area,
sbtone cobbles and sand were driven over the stepped sea-walls and onto
the street. There was no apparent demege to structures. Minor washouts

occurred to the walk paralleling the heach.
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33. It is to be noted that the above reports detail demage oceurring
under the impaot of natheast storms in the Point of Pines area which is st
the head of the bay and well protected from direct assault from such
storms buffeting the open coast. In the study of Lynn-Hahant Beach it was
noted thaet during northeast storms, considerable dammge also ocours along
the immer side of the Nahant tombolo, which area lies acreoss Lynn Harbor from
Point of Plnes and- is well protecied from all storms having other than
south or southessterly components. This damage is due in part to the
impounding of storm weters in the baﬁr. Severe sborm damage is reported

at Roughen's Point, the area immediately adjecent to Cherry Island Bar
'at the southern limit of this study. Roughen's Point liles oubside of

protection afforded by Heahant.
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V. CHANGES IN BEACH AND QOFFSHORE AREAS

3li. Changes in Shore Lines and Profiles. = The changes which have

been effected on the beach are indicated by the comparison of mean high
and low water lines shown on Plate A-2 and the comparative profiles
shown on Plates B-2, B-3, and B-l. The mean high and low water lines
sover the entife beach while the profiles cover only the Metropolitan
District Commission's reservation, Profiles 2 - 16 inclusive. The
indjicated changes are not to be correlated with any given shore pro-
tective structure since these structures have been erected at various
times throughout the periods included by the recorded water lines and
profiles., However, the changes between Profiles 2 and L, as indicated
by the comparative profiles, have been influenced by fill placed betwsen
190L and 1905 for the cmstruction of the boulevard., Highway
elevations were raised 3 -~ 5 feet at that time and the seaward side of

the fill extended orto the beach with a slope of 1 on 10.

%5, Shore Line Changes. = 8. - The plot of shere line changes
was devalopéd from original surveys made by the U. 8. Coast and
Geodetic Survey in 1849, 18,7-50, 1893-9l, 1919, and 19}, and from the
survey made for this study in 1945-L6 by the Distrioct Engineer. The
19LY survey was made by aerial photographic methods and it is noted
that its plet indicates scme changes which are greater than have
actually occurred, and hence shore lines for this survey are to be

considered only as indicative of general trends.

b. Accretion has been effected along the Saugus River,
Profiles 26 - 28, since 1849 with both the mean high and low water lines

moving, on the average, 50 feet %toward the river.



e+ The northerly half of the seaward beach of Point of
Pines,adjancent to the mouth of the Saugus River, has experienced both
srosion and acerstion, thowgh since 1893-9l, there has been accretion
with themean high water line moving an average of 150 feet seaward and
the mean low water line moving an average of 500 feet seaward.

d. The southerly half of the Point of Pines beach has also
undergone periods of erosion and accretion. The trend since 1893-9l,
has been ercsion along the mean high water line and accretion along the
mean low water line, with the low water line moving seaward an average
distance of 650 feet.

8. Along the Metropolitan District Commission's reservation
both aceretion and erosion cecurred at the mean high water line. A
more detailed study of this movement may be made by comparison of the
position of mean high water as indicated on the profiles for the years
1900, 190k, 1910, 1941 and 1945 shown on Plates B-2 to B-l and inter-
mediate profiles between Profiles 2 and l| not inecluded on these plates.

The net result of the movements indicated by these profiles is as

followst
Profiles Average Movement Reaction
in Feat
2~3 25 Erosion
3=l 13 Accretion
L-12 23 Erosion
12-15 TR Accretion

The movement of mean low water lines indicate a net general accretion
elong the entire reservation sinee 1847. For approximately 3,000 feet
south of Profile 2,there was erosion averaging 300 feet in width until
1893 when a period of asccretion set in. This has resulted in an average

seaward movement of 200 feet in the low water line and the formation of
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8 bar about L00 feet wide and 2200 feet long just seaward of the mean
low water line. In the area of Profiles 3 and l; there has been a
constant accreticniwhich has moved the mean low water line about 500
feet seaward of its 18,9 position, with 300 feet of this movement
taking place since 1893, Between Profiles | and 16 there was a shore=
ward movement of the low water line averaging about‘50 feet between
1847 and 189%. This erosicn was followed by a seaward movement of the
mean low water line averaging 200 feet between Profiles ! and 12 and
500 feet between Profiles 12 and 16, It is to be noted that the
extremely flat beach near low water levels, generally 1 on L0O, results
in great horizontal movements of ocontours with small changes in ele-
vation.

z. The position of the mean high and low water lines
indiecate continuous accretion along the northerly side of Roughan's
Point, Profiles 16 - 19; since 1893, This aceretion has been the
greatest between Profiles 16 and 17;which are at the base of the point,
and averages 200 feet at high water and [j00 feet at low water. There
was & period of erosion in this area prior to 1893 when the mean high
water line receded abput 150 feet between 1843 and 1893,

g- Constant erosion at and above mean high water level hes
reduced Cherry Island bar to such elevations as to be covered at mean
high water. The 1945-L4% mean high water line follows along the main-
land coast line whereas the 1849 end 1893 mean high water lines outline
the bar as extehding to the inner end of the breskwater. Deta was not
available for previous positions of low water arcund the northerly face
of the bar, but the position of the 1893 and 1946 mean low water lines
on the south side of the bar indicate there has been accretion averaging

about 300 feet in this area.
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3%. Changes in Profiles. = a. General., - The Metropolitan
Distriet Commission mede L surveys of profiles spaced 500 feet apart
along the entire length of its reservation, the surveys being made in
1900, 190, 1910, and 1941, with the 1941 survey omitting the five
most northerly profiles. The commission used the highway centerline
as a base line and designated their profiles by the highway survey
gtations at which they were taken, each station being an even multiple
of 100 feet, measured from the center of Eliot cirecle. In 1945 and 1946
the District Engineer laid out survey work for this study so thet
Profiles 2 - 16 inclusive, repeated sertain of the Commission's pro=-
files. Profile 2 coincides with the most northerly of previously
surveyed profiles, being located at station 135400 . Profile 3 is
3500 feet south of Profile 2, being located at station 90+00. Profile
L is 3000 feet socuth of Profile 3, being loecated at station 60400,
Profiles 5 - 16 inclusive are located at stations 500 feet apart with
Profile 5 being located at station 55+00 and Profile 16 being located
at station 0+00 in the center of Eliot Cirecle. TIypical plots of these
surveys are shown on Plates B-2, B3, and B-L. These plots indicate
that both erosion snd sccretion have been effected at various times
along the heach.

b. Vertical and Horizontal Changes. - In general the

horizontal movement of the mean high-water line may be considered as
indieative of the processes effected in and above the upper tidal ranges
The movement of the mean low water line cannot be oconsidered as
indicative of the processes effected since the flat slope of the lower
foreshore area and adjacent of fshore area, generally between 1 on 300
and 1 or 40O, allows only a slight change in elevation to move the

contours hundreds of feet horizontally. Changes of 300 to L4OO Peet
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are thus indiocated at the mean low water line in lj« and é-yesar periods,
The horizontal movement of the mean high and lowwater lines must thus
be interpreted in the light of corresponding vertical changes in beach
slevations. These changes are generally as described belows

(1) Above mean high water the net change since 1900 has
been erosion north of Profile 12 and accretion south of Profile 13,

The maximum variation in beach elewations in erosion argas has been 2
to L fest, except that at Profile 2 the maximum change is 6 feet. The
maximum changes in beach elevations in accretion areas have varied
between 1 to 11 feet, the greatest changes reflecting the presence of
the stone beach ridge.

(2) Between mean high and mean low water levels the
changes since 1900 have varied from erosion to acoretion. North of
Profile 12 erosion has been generally effected in the upper tidal ranges.
and acoretion in the lower tidal ranges. The meximum ercsion experienced
varies from 2 to 1 feet vertically. The maximum accretion varies
from 2 to 3 feot vertically without appreciable aceretion occcuring
in the viecinity of Profiles l end 5. South of Profile 13, accretion
has been effected throughout the tidal range with the maximum vertical
changes in elevations being between 5 and 6 feet.

(3) Below and adjacent to the mean low water level, the
net change since 1900 has been erosion north of Profile 10 and accretion
south of Profile 11. The meximum vertical movement of beach levsls
has been 2 to 3 feet in erosion areas and 1 to 2-1/2 feet in accretion
areas.

(4) These changes may be generally summarized for all

levels as erosion north of Profile 12 and aceretion south of Profile 13,
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37. Volumetric Changes in Beach. - &. - The extent of changes

effected upon the beach between Profiles 2 and 15 is indicated in Tables
A and B of paragraph %8 hich show volumetric changea effected Eetween
the position of the 1900 mean low weter line and the seaward edges of
the sidewnlks snd seawalls. The width of the beach between the 1900
mean low water line and the seawsll sidewalk line varies from 260 feet
to 1,30 feet and averages 685 feet. The data presented in Tables A and
B have been summarized in Tables C, D,and E of paragraph 38 +o show
the changes effected at various sections of the beach, The gections are
as follows:

(1) Profiles 2 - 3, - Northerly L4500 feet of Metro-

politan District Commission Reservation, averaging 900 feset in beach
width.

(2) Profiles 3 = i, - Central 2000 feet of Metropolitan

District Commission Reservation, averaging 850 feet in beach width.

(3) Profiles 4 - 12, inclusive. = Southerly LOOO feet

of Metropclitan Pistrict Commission Reservation, averaging 390 feet in
beach width.

(4) Profiles 12 - 15, inclusive. - South end of Metro-

politan Distriect Commission Reservation, 1500 feet long, averaging L60
faet in beach width.

b. The computations are based upon the profiles described
in paragraph 36. It is to be noted that the spacing of Profiles L to
15 allows computations te be based upon sections 500 feet apart while
the spacing of Profiles 2 an& 3 results in computations being based
upon sections 4500 and 3000 feet apart. It was found that computa-
tions made on intermediate profiles betwsen Profiles % and [, for the

years 1900, 190l and 1910 balanced with the total volumes computed



between the primery profiles, and are thus shown in the tables.
Between Profiles 2 and 3, however, it was found that totals based upon
the intermediate profiles for the years 1904 and 1910, were 18 and 32
per cent lower than required to balance with the totals computed
directly' between the pﬂmry profiles., Since all surveyé did not
extend from the seamall sidewalk line to the position of 1900 mean low
water, it was necessary to interpolate eertain profiles to obtain com-
plete computations. Computa.tions were not maede for periods involving
the 1941 profiles since sufficient profiles were not available to make

complete computations between Profiles 2 and 15,

38. Tables A, B, C, D, and E, showing volumetric changes along
2.5 miles of beach between Profiles 2 and 15 and within a beach width
determined by the front of the sidewalks and seawalls and the position
of the 1900 mean low water line indicate:
| LR The ower-all change effected on the beach cfuring the
period of record, 1900 to 19L&, was a loss of 110,000 cubic yards of
mterial.
be 'Brosion and accretion has been effected at various times
at most positions along the beach; but the net result has been srosion
for all but the southerly 1500 feet of the beach. Between Profiles 2
and 12, a distance of 11,500 feet, there was a net erosiomn of 170,100
cubic yards of material between 1900 and 1944, while between Profiles
12 and 15 thers was a net accretion of 40,100 cubic yards.
o+ The beach between Profiles 2 and 12 has not suffered
continuous eroslon nor has the rate of erosion been constant along the
entire beach. The most northerly part of the beach between Profiles
2 and 3 suffered erosiom of 7kL,700 cubic yards between 1900 and 190l

and 53,400 cubic yards betwsen 190L and 1910. Since 1910 this area
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has enjoyed an accretion of 39,000 cubiec yards. However, the net effect
in this ares has been 89,100 cubic yards of ercsion since 1900 which
is greater then that experienced in other sections of the beach,

d. The processes effected along the central part of the
beach between Profiles % end |, have been similar to those sffected
between Profiles 2 anmd 3, but the quantities have been very much
smaller, being only 1900 cubic yards erosion between 1900-190l,, 28,600
cubic yards erosion between 190} ~ 1910, and 6,600 cubic yards accretion
between 1910 and 19li6. The net change in the area has been 23%,000 cubic
yards erosion, which is only 27% of that experienced between Profiles 2
and 3.

e. The beach between Profiles I} and 12 enjoved 15,000 cubie
yards of scoretion between 1900 and 190l while the northerly areas were
eroding, This process changed to erosion between 1904 and 1910 during
which time there was a loss of 51,700 cubiec yards, This erosion con-
tinued between 1910-19L6 when the loss was 20,400 cubic yards. It is
significant to note that while this section of beach suffered erosion
during the 36 year period, 1910 to 1946, when all otherlsections en joyed
accretion, the erosion was only 39% of thaé suffered in the preceding 6
year period, 1905, to 1910, The net result in this area has been erosion
of 57,100 cubic yards betweer 1900 and 19Lh6.

f. The beach between Profiles 12 and 15 has constantly enjoyed
accretion, with the rate of accretion being the greatest during the
pericd when the rate of erosion was greatest between Profiles 2 amd 12.
Between 1900 and 190l there were 2700 cubic yards accretion while the
northerly beach lost 61,600 cubic yards. Between 190L and 1910 the
aceretion inoreased to 28,600 cubic yards while the erosion of the

northerly beach increased to 133,700 ecubic yards.



£ The average annual rate of change has varied greatly
during the several periods. Between Profiles 2 and 3 the rate of change
has varied from 18,675 cubic yards srosion per year for a l year period
to 1083 cubic yards accretion per year for a 36-year period. Between
Profiles 3 - L the rate of change per year has varied from erosion of
4767 cubic yards for a 6~year period to accretion of 183 cubic yards
for a 36-year period. Between Profiles li and 12 the rate has chenged
from 3750 cubic yards acoretion per year for a li-year period to 8617
cubie yards of erosion per year for a é-year period., The net result
between Profiles 2 - 12 since 1900 has been an annual loss of 3698 cubic
yards, but for the past 36 years there has been an anmmal gain of 700
cubic yards per year. Between Profiles 12 and 15 there has been a
constant sceretion avaréging 1307 cubic yards per year for lLf years.
This ennuel aceretion was greatest between 190l and 1910 when the annual
gain was 767 cubic yards per year,

h. In the erosjon area, Profiles 2 - 12, there has been an
anrual loss of 1 cubie yard of material per linear yard of beach for a
lip-year period, while in the atoretion area there has been an annual
gain of 2.6 cubic yards per linear yard of beach, It is to be noted
that between Profiles 2 and 12 the net result for the past 36 years
has been a gain of 0.2 cublc yards of material per linear yard of beach.

| .3. Volumetric computations show that accretion has occurred

in the area between Profiles 2 and 12 while inspection of plotted
profiles indicate that general erosiom has ocourred in and above the

upper tidal ranges.



TABIES OF VOLUMETRIC CHANGES

Volumes are given in cubic yards with asccretion indicated by + and
erosion by -. All volumes are computed for the ssctor between the line

of seawalls and sidewmlks and the position of mean low water in 1900,

TABLE A - TOTAL VOLUMETRIC CEANGES

Location Total Change in Cubic Yards

Profile Highways
Numbers Station 1900-1904 | 1904-1910 1910-1946 1500-156
2- 3 135-90 - 74,700 - 53,400 + 39,000 - 89,100
*% = L | 90=-60 - 1,900 - 28,600 + 6,600 - 23,900
L« 5 | 60-55 + 1,400 | - 4,000 - 7,600 - 10,200
5= 6 55-30 + 2,200 | - 3,700 - 7,700 - 9,200
6~ T  50=Lb + 1,600 - 5,000 ~ 5,600 - 9,000
7- 8 L4510 + 1,900 - 5,300 - L,300 - 7,700
8- 9 Lo-35 + 2,500 - 11,100 + 2,500 - 6,100
9 - 10 35=320 + 2,300 ~ 12,1,00 + 3,900 - 6,200
10 - 11 30=-25 + 2,200 - 7,100" - 1,000 - 5,900
11 ~ 12 25=20 + 900 | = 3,100 - 600 - 2,800
12 = 13 20-15 + 200 + 2,Lo0 + 3,200 + 5,800
1% - 1l 15-10 + 1,000 + 10,800 + 9,300 + 21,100
1 - 15 10- 5 + 1,500 + 15,4,00 + 16,300 + 33,200
Total
2=-15 135« § | = 58,900 -105,100 + 5,000 -110,000

* Intermediate changes between Profiles 3 and L.

3 90-85 + 800 | - 1,100 !

85-80 + 600 | -~ 2,700 |

80-75 - 1,200 | - 5,700

75=70 - 1,000 - 7,000

70=65 - 1,100 - 6,800

L 65=-60 - 300 -~ 5,300

Subtotal . .
- U 90«60 - 1,900 - 28,600

# Distance from Profile 16 at Elict Cirels, measured
in units of 100 feet along centerline of Revere
Beach Reservation Drive,
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TABLE B - AVERAGE ANNUAL VOLUMETRIC CHANGES

Locetion Average Annual Changse in Cublc Yards per Year
Profile Highway# | -
Numbers | Station | 1900-190L | 1904-1910 | 1910-19L6 | 1900-19L6
2- 3 135-90 : = 18,675 - 8,900 ' + 1,083 - 1,937
*3 - | 90-60 - 475 | - L7767 | + 183 | - 519
L- 5 60-55 + 350 - 667 i = 211 - 22
5- 6 55=50 + 550 - 617 ; = 21k - 200
6= 7 50-L5 + Loo - 833 | - 155 - 196
7« 8 ; Ls=lo Lo+ L75 - 883 = - 119 - 167
8- 9 | Lo-35 [+ 625 | - 1,850  +« 70 | - 133
9 - 10 35=30 1 + 575 - 2,067 - + 108 - 135
10 =13 | 2%0-25 | + 5850 - 1,183 - 28 - 128
11 - 12 25-20 + 225 - 517 - 17 - 61
12 - 13 20-15 + 50 + Loo l + 89 + 126
13-= 1] 15-20 + 250 + 1,800 | + 258 + L59
1 - 15 0~ 5 i 375 +_ 2,567 .. * 453 + 722
Total - : :
2-15 {135-5 | -1l,725 i -17,517 |+ 1,500 ! - 2,301
i . |
# Intermediate Changes Between Profiles 3 and L.
3 90-85 | + 200 ' - 18% | |
; B85-80 '+ 225 | -  L50 ° ‘
80-75 | = 300 | = 950 |
75-70 - 250 | - 1,167
70-65 |- 275 ' - 1,133 |
L © 65=60 ! - 75 ¢ - 88 i
Subtotal ' ‘;
3- 4 90-60 ' = 475 - L,767

| | l

# Distance from Profile 16 at Eliot Circle,
measured in units of 100 feet along centerline
of Revere Beach Reservation Drive.



TABLE ¢ - TOTAL VOLUMETRIC CHANGES BY BEACH ARBAS

Beash Area Total Changes in Cubic Yards

Profile Dist. in Pt.
Numbers Betwesn
Profiles 1900-190) 1501=1910 _ 1910-19L6 1900~19L6

General Erosion Area

2- 3| L,500 - 7h,700 | = 53,400 + 39,000 - 89,100
3~ L] 3,000 - 1,900 - 28,600 + 6,600 - 23,900
L -12| L,000 + 15,000 - 51,700 - 20,400 - 57,100
Total

2 =212 11,500 - 61,600 =133, 700 + 25,200 =170,100

General Accretion Ares

28,800 + 60,100

+

12- 15} 1,500 + 2,700 + 28,600 |

TABLE D - AVERAGE ANNUAL VOLUMETRIC CHANGES BY BEACH
AREAS

Beach Area Average Annual Chenge in Cuble Yards Per Year

Profile | Dist.in PFt.
Numbers Between
Profiles 1900-190L 190L=-1910 1910-1946 1900~19L6

General Brosion Area

2- 3 4,500 - 18,675 - 8,900 + 1,083 - 1,937
3~ L1 3,000 - 475 - L,767 + 183 - 519
}-l-' 12 ).I.,OOO + 5’750 = 89617 - 566 - 192}42
Total | '

2-12| 11,500 - 15,L00 - 22,28l + 700 « 3. 6098

General Accretion Area

12 - 15 1,500 + 675 + L, 767 + 800 + 1,307
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TABLE E - AVERAGE ANNUAL VOLUMETRIC CHANGES

PER UNIT LENGTH F

BEACH

Beach Area

Por Linear Yard of Beach

Average Annual Change in Cubic Yards

Profile Dist,in Yds.
Tumbers Between

Profiles |1900-190L | 1s0k-1910 | 1910-1946 | 1900-1946

General Erosion Area

2-3 1,500 - 12,5 - 5.9 + 0.7 - 1.3

ﬁ-h 1,000 - 0.5 ~ L8 + 0.2 - 0.5

=12 1,333 + 2.8 - 645 - 0. - 0.9

Total .

2 ~-12 %,83% - L0 | - 5.8 + 0.2 - 1.0
General Accretion Area

2 =15 | 500 + 1., + 9,5 + 1.6 + 2.6
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39. Offshore Depth Changes. - &. General. - Plates A=3 to A-5

show the 6, 12, and 18-foot offshore depth curves developed in the
ares by the U. 8. Coast and Geodetic Survey from surveys made in the
years 18L4-L,7-48, 1853-5l, 1892, 1895, and 1945. contourg at the mouth
of the 8augus Eiver déveloped from profiles surveyéd by the District
Enginéder in 19L5-4% are also shown. In other areas the position of
the 6 and 12~-foot depths have been plotted where profiles reached such
deptns. The discontinuous nature of the contours do not allow
determination of volumetric changes, btut do indicate the general
changes effected in the area. These changes may be discussed for the
same sectional areas as were the shore line changes and volumetric
changes above mean low water elevation.

b. Seugus River-Profiles 28 to 2l and 1. - The only avail-

able contours are those developed from thé 1946 survey by the District
Engineer. The 6-foot curves for the river chennel alige quite well with
the é=foot contours for the 1892 survey between Profiles 1 and 2
indicating that there has been little change in the area. The

location of the 18~foot contour suggests a scouring action just off

of the extrems point of Point of Pines.

¢o Point of Pines-Profiles 1 to 2, = The location of tie

é-foot contours are given for two years 1853-5l; and 1892, These con-
tours. indicate a realignment of the channel to Saugus River was
aécomplished between these years resulting in a 500-foot seaward
movement of the channel in the vicinity of Profile 2. The position
of the 1946 channel in the river proper indicates that the 6-foot
contour hes been stﬁble since 1892. The 12 and 18-foot contours are
7000 and 8500 fest from the shore and oross the enktrance to lLynn

Harbor. The 12~-foot contour moved seaward approximately 500 feet
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between 18L6 and 1853. Between 1853 and 1892 the erosion and
accretion nearly balanced each other. The 18«foot camtour experienced
aceretion between 1845 and 1853, and erosion between 1853 and 1892
with the result that the 1892 contour is on the average about 250 feet
landward of the 18L6 contour.

d. North End of Revere Beach - Profiles 2-3. - Between 1846

and 1853 the é=foot contour moved, on the average, 1000 feet shoreward,
and between 1853 and 1892 returned to almost its initial pesition.

The location of the &=foot depths on profiles 2 and 3 in 19l indicated
that the present contour is between 500 feet and 1000 feet lardward

of the 1846 and 1892 positions. The 12-foot contour genmerally moved
350 feet seaward between 1846 and 1853. Between 1853 and 1892 this
contour moved landward 200-500 feet., The l2-~-foot depth on Profile 3

in 1946 was about 500 feet landward of its position in 1892, The 18-
foot contour moved landward an average distance of J0O feet between
18Li6 and 1853 and an average distance of 200 feet between 1853 and 1892,

. Central Section of Revere Beach ~ Profiles 3-li, - There

was accretion along the 6-foot contour between 1846 and 1892 resulting
in a seaward movement of the contour of between 500 and 1000 fest.
This movement was not continuous as adjacent to Profile 3 there was
erosion prior to 1853, which- effect resulted in a meximum seaward
movemsnt of 2200 feet for the é=foot contour in 39 years, 1853-1892.
The position of the 6-foot depth in 1946 on Profiles 3 and 8 indicated
that the present contour has moved landwerd of the position of 1846
contour and the movement since 1892 has generally been between 700 and
1200 feet. The movements of the 12«Foot contour followed the pattern
of the 6-foot ecwntour movement with the result that the present

location of the 12-foot depth curve is from 300 to 800 feet landward
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of its position in 1892 and about 250 feet landward of its position
in 1846. The present position is indiceated by the l2=foot depth
located on Profile 3 and the position of the 1945 contour om Profile
L. The movement of the 18=foot contour is shown only for two years,
18li5 and 1892. During the period between these years the 12-foot
contour moved 200 to 0O feet seaward.

£. Bouth End of Revers Beach - Profiles 4 - 15, = The

dominent mcvement of the 6-foot contour has been landward, averaging
500 feet between 18L)6 and 1892 and averaging 600 feet between 1892
and 1945, The 12-foot contour has experienced acecretion and erosion,
moving 100 to 500 feet seaward between 1846 and 1892 and moving land-
ward an average of 250 feet between 1892 and 1945. The net movement
during the period of record has been accretion while for the past 53
years the movement has been erosion, The 18=foot contour has ex-
perienced ercsion and accretiom. Between 1846 and 1892 there was a
general seaward movement of 200 feet., Betwsen 1892 and 1945 there
has been an average landward movement of 100 feet.

g Roughan'sPoint - Profiles 15 = 20. « The dominant move-

ment of the 6-foot contour has been seaward. Between 1846 and 1892
this movement amounted to 200 to L400 feet. Between 1892 and 1945
there has been s seaward movement varying up to 500 feet adjacent
to Profile 20 while a landward movement of the same magnitude has
been effected adjacent te Profile 15, The l2-foot contour moved
seaward an average distance of L0O feet between 18,6 and 1892,
Between 1892 and 1945 thére has been a landward movement varying up
to 700 feet. In addition seven holes having depths in excess of 12
feet, have been formed landward of the position of the comtour in

18Li5. The movement of the 18-foot contour has been both landward
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end seaward. Near Profile 15 the net result since 1844 has been
erosion with the contour in 1945 being about 200 feet landward of
the 1846 position. Adjacent to Profile 20, there has been constent
accretion, the profile moving seaward an average of 200 fee{ between

1846 and 1892, and en average of 500 feet between 1892 and 19.45.

0. The discussions of offshore contours set forth in the
preceding paragraph 29 mey ﬁe sumnarized as follows:

8. The Saugﬁs River and the ocean besch fronting the
Point of Pines are stable in offshore areas.

b. The north end of Revere Beach is experiemcing erosion
at all offshore depths.

e The central section and southend of Revere Beach have
sxperienced erosicn end aceretion, with erosion dominating since
1892.

4. At Roughan's Point, and the area of Cherry Island Bar,
there have been acoretion at both the 6 and 18-foot depth curves

while there has been ercsion at the 12-foot contour.

Ll. Littoral Drift. - &. General. - The littorel drift along

Revere Beach varies from a northe-south to a south-north drift in
accordance with the direction of the forces producing the drift. The
dominant drift along the open coast in this area is from north to
south, being produced by waves set up by the dmninalnt northeast storms,
winds and swells. Revere Beach, however, is well protected from
direct attack from the dominent northeast forces by the two Nahant
Islands and the tombolos tying them togsther and to the mainland and
the littoral drift along Revere Beach is produced by refracted waves

and swells which move both north and south along the beach.
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be Refracted Waves. - Waves from the northerly quadrant are

refracted arcund Big Nahant and cross the sound to Revere Beach and
aplit to travel both north and south along the beach. The northerly
movement is evidenced by the extensive damege which is wrought along
the westerly side of the Nahant Tombolo during the northeast storms.
This northerly movement has created a drift which transports materials
to build a large dune on the beach on the south side of the mouth of
the Saugus River which now buries about 250 feet of the concrete seswall
at the mouth. The southerly movement along Revere Beach is evidenced
by the high stone beach ridges which form at the base of Roughan's
Point. Waves of considerable intensity are required to construct
such ridges end the loecation of the ridges indieates that the building
force must have hed & northerly component.

¢« Volumetric Changes. - The analysis of the movement of

materials as indicated by the tables of volumetric changes set forth
in paragraph 38 indicates that within the area of the comparative
profiles, Profile 2 - 1% inclusive, there has been a southerly drift.
There have been periods of ercsion and accretion along the beach
between Profiles 2 and 12 but there has always been accretion of
mterial south of this area between Profiles 12 and 15, Since 1900
the loss of materials in theercsion area hes amunted to 170,100 cubic
yards and the gains in the aceretion area has amounted to 60,100 cubice
yards. These quantities show a strong southerly movemsnt of materials

within the ares studied.

de Littoral Drift at Roughan's Point. - Cherry Islend Bar
has been subject to erosion for a great period of time, making aveil-
able materials for beach building. Roughan®s Point in itself is a

result of such erosion, being & cuspate tombole comnnecting the former

-



island to the mainland. Plate A-2 showing the movement of shore-
lines, indicates that in 189); the mean high water line extended around
the bar while in 1919 the same line did not extend around the bar.
During this period the bar was reduced to an elevation that allows high
water to cover and move materials over it. In 1932 a wall was built
south of Roughan's Point to close & minor inlet to the Belle Isle Inlet
mershlands, It is reported that shortly after that time, stones
appeared on the sandy south end of Revere Beach and that Roughan's
Point commenced to erode. In 19%6, a substantial wall was constructed
along the easterly side of the point and a stone mound was constructed
along the seaward half of the northerly side of the point. The mound
formed a jetty at the tip of the point and a groin was built from the
inner end of the mound. In 1941 this mound was continued to join an

- existing wall., The stones have, however, continued to pile up on the
south end of Revere Beach. The jétty ard groins have collected
deposits which indicate that matﬁrials move northerly around the point
to Revere Beach. There are greater amounts of materials on the south
side of the jetty at Profile 20 and on the east side of the groin
between Profiles 17 and 18, indicating a movemsnt of materials north-
erly around the peint. The groin between Profiles lé and 17 is subject
to a local scouring action which prevents natural deposition of
material on its easterly side. It is evident that materials do move
northerly around the point, but it must be noted that only forces
acting in a southerly direction ecould build up the stone beach ridges
at the base of Roughan's Point to the heights attained.

8. Geological Growth of Beach, - Revere Beach was construc-

ted by the distribution of glaeial till from Young's Hill, Beachmont

and Cherry Island and of oubwash sands and gravels from the areas of
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Oak Island and Revere Street. Cherry Island was tied to the meinland
by & cuspate tombolo to form Roughan's Point, with the island later
eroding to form Cherry Island Bar. The materials from these socurces
may have moved in both directions, north and south. Howsver, since
all sowrces are south of Profile 3, the northerly end of Revere Beach
and the Point of Pines must have been built under dominant northerly
drifting between Profiles 3 and 1. The present tip of the Point of
Pines is about 4000 feet north of the first beach to occupy a position
close to the present beach.

f+ Sources of Beach Building Materials., - There are no

present onshore sources of meterials for building beaches since the
existing walls, bulkheads, and riprap revetments and mounds cut off
all such sources from wave attack. The elevation of the top of the
-orest of Cherry Island Bar has been lowered so as to be acted on by
waves. <This efosion has amounted to Q.5 to 3.0 feet vertically since
1906, with the greatest erosion taking place near the shore line of
Roughan's Point. It is evident therefore, that the materials trans-
ported along Revere Beach comprise existing beach materials which
are being reworked by littoral currents, and materials moving around

Roughan's Point and off Cherry Island Bar.



VI. EXISTING PROTECTIVE STRUCTURES
(Plate B-1, Figures B-=l %o B=3)

L2. Structures and Ownership. = The coast line of Revere Beach

from the Saugus River toc Roughen's Point is lined with a disconmtinucus
series of sea-walls, pavilions, bulkheads, retaining walls, and riprap
shore protection. The retaining walls were constructed principally to
maintain the seaward edge of the boulevard. A complete deseription of
all structures is contained in Appendix I, éupplemented by details of
prineipal strustures shown on Plate B-l. and pioctured on Figures B=1 to
B-3. The net effect of these structures is to afford protection to the
extreme end of the Point of Pines; contimous protection to Revere Beach
from a point about 1700 feet southerly of Profile 1 to a point adjacent
to Profile 8; and continuous.protection to Roughan's Point southerly
fran Prgfile 15. Structures in the Point of Pines ares are partially
privately-owned and partially owned by the city of Revere. Structures
between Northern Circle and Eliot Circle are owned by the Metropolitan
District Camission. The wall and wood bulkhead at Profile 17 are pri-
vately-owned. Structures around Roughan's Point and the breakwater on
Cherry Island Bar are owned by the Massachusetts Department of Public
Works.

L3. Protective Structures along Saugus River. - The highway along

the Samugus River is protected by a timber pile bulkhead extending from
the yacht club to the tip of the point.. The bulkhead has top elevations,
fraw 11,0 %o 14,.0 feet above mean low water, is in a poor state of re-
pair, an;i its central section is partially buried by & sand duﬁea A
mescnry wall, about 225 feet long with top elevations fran 13.5 to

1.5 feet above mean low water, has been buils in back of the bulkhead

near the yacht club.  The 250 feet of bulkhead nearest the ocesn has



been faced with dumped rook riprap. The highway along the seaward face
of the point for approximately 500 feet scuthwesterly fram the river is
protected by a conorete sea-wall having a top elevation of 15,0 feet
above mean low water, which was constructed by a real estate development
canpany about 25 years ago. The southariy ha lf iz now turied in a sand
dune, while the section adjacent to the river stends L to 5 feet above
beach elevations. These structwres have stabilized the mouth of the
Saugus River and protected the upland from serious erosion. The low
elevations of these structures have not prevented flooding in the area
during storms, and the highway and adjacent yards have often been covered
with water, sand, and debris.,

Lh. Protective Structures st South End of Point of Pines. (Figure

B~l). - The cocast line at the south end of the Point of Pines is pro-
tected by heavy riprap for a distance of appfoximately 850 feet north-
east of Narthern Cirele, This installation is in good condition and, in
part, fropts an old timber bulkhead which iz rotting ocut. Narth of the
riprap the coast is protected for approxir.nately 300 feet by a concrete=
filled timber orib, with a top elevation of 17.0 feet above mean low
water, built in 193%3 to replace a previously destroyed wooden bulkhead.
The structures do not afford sufficient profection to the area, being
overtopped during storms, with the result that the highway is washed out.
During the northeast starm of November 28-30, 1945, the road was washed
out to depths of 2.5 feet, and heavy granite blocks on top of the riprap
were knocked over,

L5, Northern Circle Sea=wall, - The Northern Circle sea~wall, cone

struoted in 190, around the seaward perimeter of a highway traffic circle,
is a gravity-type conorete sea=-well having a top elevation of 21,50 feet
above mean low water, and a sloping seaward face surmounted by a projecting

coping. The sea=-wall has been subject to recurring demege, being repaired
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in 1923 and 1928, the latter repalra ineluding the jacking baok in place
of the wall after it hed tipped forward. Other repairs have included
addition of a toe wall and protective riprap. The wall is in reascnably
good oondition, but requires repairs., The coping has been broken in
places;: the construotion joints are spalled; and there is a large hole
in the fage of the wall whioch exposes the reinforoing steel. The wall
has apparently protecsted the ¢ireular road from severe damage, but the
beach has eroded, | l

46, Curb Wall, Profiles 2 to l,. = The seaward edge of the boule=-

ﬁrd between Profiles 2 and 4, except in the areas occupied by the

stepped seawall and pavilions, is protected by a concrete curb wall having
a top elevation of 18,0 feet above mean low water, which is fundamentally
a retaining wall for the embanlment rather than a seawall, It was oon-
structed in 1940 and 1941 to replace a common highway curb. The beach
fronting this wall is generally sandy, with low dunes building up in
front of the_wall in sane arems, and erosion placing the wall in danger

of being undermined in other areas. The wall is overtopped by wave spray
dur ing stomé and minor washouts ococur in the adjacent pavements.

L47. Stepped Sea-mll adjacent to Profile 2. (Figure B-l), ~ The

1500=-f'oot stepped sea-wall shich extends southwesterly from a point 300
feet south of Profile 2 was constructed in 19351 to replace a damaged sim~
ilar structure which wes built in 191k, The top of the wall is 17.6 feet
above mean low water, the lower step is 11.0 feet above mean low water,
and the wall has a total width of 30 feet, It is looated at the highwater
1ine and is subjeoct to continucus wave attack, which results in breaking
up the lower steps and the curbs over transverse construoction joints. At
present the lower two steps and toe wall need repairing. Erosion is
offeocted along the front of the wall, except at the southerly end, where

the lower step is covered with sand. A row of o0ld piling stands as a wave
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breaker in front of the wall at the point of heaviest erosion, and beach
elevations are 2-1/2 to 3 feet below the top of the bottom step. Riprap
placed arcund the structure in 1931 has moved slightly seaward in front
of the wall and sunk into the beach so as to becoms practically buried.

L8. Pavilions at Oak Island and Revere Streets. - The pavilions at

the foot of Oak Island Street and at the foot of Revere Strest were con~
structed in 1904, Each structure is 5LO feet long, and their seaward
faces are gravity-type conorete seawalls having sloping faces and top
elevations of. 18,0 feet above mean low water. Both structures are in
good condition and have protected the area in back of them.

L9, Conecrete Bulkhead, Profiles £ toli. = In 1916, a bulkhead, con-

sisting of precast conorete slabs and posts, was constructed about 25 feet
seaward of the highway. Little is known of its purpose or construstion
details, Between Revere Street- and Oak Island Street, there remains a
eontinuous section, which is gene'rally buried under the beach but is oo-
casionally exposed by storms. Other sectiome of the bulkhead have been
removed., Exposed slabs, which are 6' x 3" x 12" in section, tend to bresk
at their mid-poimts.

50. Stepped Seé-mll, Profiles 5 to 7. {Figure B=2). =« The stepped

oconerete sea~mll setween the Revere Street pavilion and the bathhouse
pavilion, constructed in 1916, is ;approximately 1506 feet long. The top

is 18.8 feet above mean low water, and the lowest step, which is 12,5 feet
above mean low water, is 26.8 feet in fromt of the adjacent sidewalk, A
sandy beach originally fromted this structure, but since 1932, stones have
appeared in large quantitie.s, which wash up onto the steps and at times
almost bury them. The wall has suffered considerable demage, partly through
the impact of stowmes, and partly through frost action in spalling and cracke
ing conorete, and requires extensive repairs. The wall has protected the

boulevard fram serious damage, but waves have washed over it during heavy
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storms.

51, Pavilions at Bethhouse and at Profile 12, (Pigure B~2)s = a. The

pavilions at the bathhouse and at Profile 12 were constructed about 1897,
and are similar to the pavilions discussed in paragraph L8 above. Two tun-
nels pass through the bathhouse pavilion and urder the road to the bath=
house, The original stepped ramp in front of this pavilicn was covered
with conorete in 1940, to provide a smooth surface. The pavilion has pro-
tected the boulevard from damage, and there is no evidence that it has
suffered any damage,

b. The pavilien at Profile 12, shown in Figure B-2, differs
from the bathhouse pavilion in that it haes no tummels, and that there is
a bastion in front of it. The face of this structure is spalled, but in
gensral the structure is in fair condition, and it has protected ﬁhe road
in back of it. Erosion has lowered beach elevations to peints 3 to 4 feet
below the top of the foumdation for the bastion.

52. Eliot Circle Seawall, (Figure B=3), = The Elioct Circle Seawall,

constructed in 1910, is a concrete gravity=-type wall 780 feet long, with
its mid-section c.onstructed around a 340-foot diamster circle. The wall
has a sloping face, projecting coping, ;:\nd a toplelevation of 18.2 feet
above mean low water. The wall has not suffered any dauﬁage, and has pro—
teoted adjacent areas from major damage. At the time of construction, the
beach was sandy and about 10 feet below the top of the wall, The beach
has since built up in front of the wall, and samencing in 1932 it became
stony, with a stone ridge tending to reach the top of the wall at the
ciroular section. The ridge has been twice artificially removed from the

northerly side of the wall,

53. Wall at Profile 17. (Figure B~3). = The shore at Profile 17 is
protected by a dry, granite~block wall, with a top elevation of 19.0 feet

above mean low water, located about 250 feet seawsrd of the Elioct Circle
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wall and tied to that wall by an old wooden bulkhead. There is no bulk-
head on the east side of ths g;ranite-block wall to tie the wall to high
land., There are washouts behind both the wooden bulkhead and the un-
protected east side of the seawall, The wall in itself is in good condi-
tion, and would be sufficient to protect the ares if it were properly
tied to the upland.

5li. Protection at Roughan's Point, (Figure B=3), = a. The north-

erly side of Roughan's Point, between Profiles 17 and 19, is protected
by a stone mound and two 100=-foot stone groins. The top of the mound
was 18;0 feet above mean low water and of the groins was 3 feet above the
beach at time of constrﬁc'bion, which was accomplished in two periods -
the 225 feet of mound, including one jetty, adjacent to Profile 19 being
construeted in 1939, and the balance in 1941. There is a large crescent-
shaped stone beach ridge, abaut 15 feet high, which incloses a pool that
is filled ampd emptied by the tide flowing through the stone mound. Storm
tides wash over the mound to add mterial# to the stone ridge. Accretiom
©of ocarse sand and gravel is effected in fromt of the mound and on both
sides of the groins, with the aceretion Being greatest on t}‘w. east side
of the east groin as the result of normal forces transporting beach ma-
terials, and on.the west side of the west groin as the result of drainage
from the pocel. The mound does not afford sufficient protection to fhe
shore, partioularly frem floociing, and has been displaced adjacent to the
granite=block wall. |

b. In 1936, a conorete-encased, stesl sheet pile seawall was
construoted around the extreme point to replace demolished woolen bulkhead.
The new seawall extends 1LLO feet along the easterly side of the point and
75 feet along the northerly side, and is backed by an earth mound and faced
with dumped riprap. The top of the wall is I8.0 feet above mean low water,

and the top of the riprap is 5§ feet above besch elevations existing at time of



construction. The riprap is extended as a stone jetty at the point, pro=-
jecting 150 feet narth along the principal wall axis and then 140 feet
east tdward the Cherry Island Bar breakwater. Accretion of sand and
gravel occurs along the wall, with the greatest accretion being effected
on the'east‘ side of the jetty. Thw wall has suffered spalling, and the
earth mound in back has been partially washed down, particularly adjacent
to the access steps. Wood closures provided for stair wells deo not pre-
vent storm waters passing through sbtair openings. This struoture protects
the point from direct wave attack which was formerly ruinous to the ares,
but the area suffers very seri oué flocding from water passing over and

around the wall and through stair wells.

55. Cherry Island Bar Breakwater. - The "L* shaped stcme mound break-
water, located about 1200 feet from t.he shore on Cherry Island Bar, was .con-
structed in 1905, and has a top elevation of 13.0 feet above mean low water.
One leg of the structure is 1000 feet long, and the other is 500 feet long.
The short leg is located along the axis of a rocky shoal extending tc.a the
mainland. The structure suffers severe wave attack and cap stonss have been
displaced by such action. Its efficiensy is indicated by the apparent lack
of severe storm damage along the southerly end of Revsre Beach, which seg-

tion is wulnerable to the potentially damaging southeast storms.
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VII. PLANS OF PROTECTION

55. Analysis of Prinoipal Features of Problem., - The first beach to

ocasupy a position close ;% the present Revere Beach, terminated approximately
four thousand feet south of the present tip of the Point of Pines., The
beach slowly érew northward, becoming wider in the Point of Pines area
through the filling of land between successive hooks with natural marsh
and artificial deposits. The southern part of the beach remained re-
lativeiy narrow, there apparently beinz little material available for
building this beach, The natural migration of this beach has been
stopped by the construstion of various shore protection strustures, and
by the highway over the normally low area between Revere Street and
Northern Cirele (Profiles 2 and Li)}. The highway was oonstructed by
placing 3 to 6 feet of fill over the orest of the then existing beash,
the £ill being partly hydraulic. Shore protestion works along the
coast have cut off all onshore sources of beach bullding materials.
Sinece 1900, the earliest date of profile surveys withig the Mastropolitan
District Commisgion Reservation, aooreﬁion has been effected along the
2,000 feet of beach adjacent to the southerly end, while erosion has
been effected along the other 12,000 feet of the reservation, Since
1932, stones have appearednsn.the benoch in great quantities, becoming
dense along the southern section which is developed as a mejor bathing
and aﬁusement center, where gstoner are particularly prejudicial to the
recregtionai'use of the beach. Strustures along this beach do not
suffer great damage dwring stoms, though they are overtopped in severe
storms and the adjscent road is washed over. The situation at Revere
Beach is thus primarily one of an eroding shore for which there is an

/inadequate supply of beach building materials, and on the surface of



which fine materials are being replaced with undesirable stones. A
gecondary problem is the repeated flooding of the northeast end of the
beach designated as Point of Pines.

57. Objeetives of Study., - The cooperating agency, in initiating

the study, stated its objective to be the determination of the best
method of preventing further erosion, stabilizing and improving the
beaches, and protecting the sea-walls.

e8. improvaments Desired by Local Interests. - a. Revers Beach. -

The local interests desire that the beach be sanded, and have intro=
duced legislation in the Massachuseits General Court to provide such
action. The first bill, House No. 1440 (1945), wes introduced in

195, upon petition by the Mayor bf Revers, and reéulted in a spescial
report and investigation by the Metropolitaﬁ District Commission.

This report, House No. 136 (19L5), recommends deferment of legislation
until the cooperative beach erosion study is completed, In 19&6, a
second bill, House No. 1350 (1946), was introduced upon petition by

the Mayor of Revere, and this bill resulted in a resolve, House No, 1561
(1948), authorizing and direeting the Metropolitan Distriet Commission
to further investigate the sanding of Revere Beach, and %o report to the
General Court its recommendations, together with drafts of legislation
necessary to carry said recommendabions into effect, This resolve was
passed by the General Court and approved by thg Governor, May 18, 15h5,
(Chapter 27 - Resolves of 19L5).

3. Point of Pines,.=- The local interests desire a sea-wall or

similar proteotlve structure at the Point of Pines between Northern Cirecle
and General Edwards Bridge. 7Two bills to this effeot were introdused in
the General Court during 1945, subsequent to the initiation of the beach

erosion control study. One bill was House No, 209 (1946), introduced
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by a looal state representative, and the other was House Noe, 1297 (15h5),
introduced upon petition by the Meyor of Revere. These bills resulted

in an Aot, House No, 1966 (1946}, authorizing and directing the Metropolitan
Distriot Commission to construct a sea-wall along the shore in the Revere
Beach area, from the Northern Circle to the General Edwards Bridge, for the
purpose of protesting said shore from erosion by the sea; and to expend
sums not exceeding $20,000, one=half of whioh is to be sontributed by the
City of Revere. The expenditures are subjeet to appropriation of funds,
The Aot was approved by the Governor, Jume 6, 1945, (Chapter L58 - Acts of
15L4). 1In regard to this legislation, it is 'to be noted that the orizinal
bills directed the work to be done by the %tate Public W§rks Department,
and that the Commonwealth of Mhssachusetts?does not own iand in this area.
A highway owned by the City of Revere, genérally'r&gg in back of the

beach. Elsewhere, the beach is abutted by private property.

59. Protection of Point of Pinea. - The scope of the study when:

initiated, contemplated only sufficient investigation of the Point of
Pines area #o determine its influence on Revere Beach., When legislative
action subsequently assigned the protestion of the Point of Pines area to
the Mbtropolitan District Commission, a basio design of such protection
was made on the basis of this investigatiop for Revers Beach. -

65. . The gtudy of the profiles, storm damage reports, and ghore line .
changes; indiocates that the principal problem is that of the low area being
flooded by extreme high water during storm periecds, The damege known to be
directly due to wave atitack cccurred at the southerly end of the area, be-
tween Harrington Avenue, and Delano Avenue, and was also partially due to
the lgw elevations of the land, and the top of the riprap prbteotion. The

protective structure required in this area is one which will prevernt

flooding.
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61, The type of strusture best suited for the protection of this
area is a conorete encased, sheet steel-pile sea-wall, of comtimrous
height, lsimila.r in design to the existing wall around Roughan's Point,
The suooess of the Roughants Point sea-wall, at a more exposed location,
provides assurance that a similar wall will provide adequate protection
from wave attack. A mound type of struoture is considered to be un-
desirable, bescause the wide base of such a strusture would have tc be
built entirely on a beach which is generally very narrow, and beoause
of the diffieulty in obtaining low permeability,

62. Basic details of the recommended wall are shown on Plate B-G,
The wall should extend fram high ground at General Edwards Bridge, to
the sea=wall at the Northern Cirole, and should be leccated along the
seaward edge of the highway. The top elevation of the wall should be
maintained at 18,0 fest above mean low water, which elevation is 1&.5
to 5.0 feet above the normal high water,- and 3 feet above the extreme
high water to be expected, This elevation provides protection from
high water, and the superimposed storm wave, and is same elevation as
the adjacent Revere Beach Reservation Drive, which does not seriocusly
suffer from floodings The existing riprap protecting the shore adja-
cent to. Northern G:chie » should be placed in front of the proposed wall
betwsen Northern Circle, and the sand dune near Alden Avenue, as pro-
tection against erosion, and to dissipate wave attack., The final
déaign of the wall must consider the access requirements of private
property and structures, on the river side of 'bhé Rice Road near the
General Edwards Bridge. The depth to whioh the stee}.lsheat piling is
driven must be determined on the basis of subsurface investigations,

existing beach elevations, and methoed of anchoring the wall, Between
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Northern Circle, and the sand dune, the area in whioch erosion along the
higlwater line has oscurred, allowanse should be made in the detail
design of the wall for future erosion of the beach to the elevation of
mean low water, In other areas allowance should be made for fﬁture
erosion of 2 to 3 feet vertioally, as protection against any future change
in the prooesses now affecting the beach., These allowangses will provide a
measure of conservatism in the design of the wall to insure its stability.

63. Access to the beach will be required at several points, and
gshould be provided by steps paséing over the top of the wall., Permanent
openings in the wall for direet access from the road to the beach would
in effeot lower the wall height, and the protection afforded against
flooding. A basioc design of such steps is shown on Plate B=5,

&ly. Improvement of Reveres Beach, Northern Cirecle %o Profile 13, -

The principal problem in this area iz erosion which has resulted in the

logs of fines in the beach material, and the digpogition of stone on
backshore areas, endangerment of sections of highway through undermining

of ocurb walls, and the loss of extensive areas of dry beach above high
water, The stones result from the reworking of existing bheach materials,
and there is no way that their ocourrence can be prevented. The besjb plan
of improving the beach is to bury the stones un&er-suffioient fine materials
to prevent their being acted upon by the waves and ourrents, Artificially
placed sand is required to effect the improvement, as there is no littoral
drift available for beach building. There is no lmown source from which
suitable artificial fill can be obtained offshore through hydraulic dredging
within reasonable pumping or safs working distances. Available information
indicates that materials in Lynn Harbor contain great quantities of eclay,

silt, and muck, Investigation of subsurface conditions in the adjacent
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marshes might develop a source of suitable materials, Materials having
the same characteristios as the fines on Revere Beach, are cbtainable
at pits located 12 to 25 miles from the beach, and may be trangported
overland or by barge to the site,

65, Details of the required artificial beach are shown on Plate B-5,
and profiles of the proposed £ill in relation with existing and com=-
parative profiles are shown on Plates B-2, B~3,and B-lte The beach is
designed to provide a dry beach, generally 125 feet wide above mean high
water. The total length of the £ill is 13,700 fest., A& study of beach
slopes_that have existed along Revere Beach indicated that a slope of 1
on 13 above mean high water, and 1 on LO below mean high water, may be
expected %o be stable, The applieation of the backshore slope of 1 on
13, to the plots of comparative profiles, showed that the elevation of the
f£ill at the sidewalk Iine would be generally 18.0 feet above mean low
water, an elevation higher than the top of the walls north of Profile 3,
excepting the Northern Cirolg Wall, It was neasssary to adopt flatter
siopes for the northern pért of the beach, in order that the £ill would
not be above the top of the walls. Between points 500 feet south and 1000
feet north of Profile 3, and in the area north of Profile 2, 2 baockshore
slope of 1 on 15 was ﬁdopted which provides an elevation of 17.2 fset sbove
mean low water for the £ill at the sidewalk line., Between the two above
noted areas, a backshore slope of 1 on léuwas adopted, which provides an
elevation of 16.8 feet above mean low water for the £ill at the sidewalk
line. These flatter slopes do not impair the .stability of the beach. The
plots of the proposed beach slopes show that the low sea~walls will be
praotically.buripd in the artificial £311, that the faces of bastions will

be protected to elevation above ordinary high water, and that the tunnels
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to the Metropolitan Distriet Comﬁission's Bathhouse at Profile 8 will not
be affected, Prior to placing the sand £ill, all stone deposits should
be removed from the surface of stespped sea-walls, and from octher areas
which will receive less #han 3 feet of f£ill.

66, The artifieial beach is to be constructed of material comparable
to existing fine beash meterials, placed to slppes which have existed in
the past, and mey be expeocted to be stable without suffering erosion at
a greater rate than has taken place in the past. Erosion in this area
has amounted to a loss of 3700 oubie yards of material per year, or 1
cubio yard of material per linear yard of beach per year since 1900, The
iow rate of erogion, coupled with the varying direction of the littoral
drift, indieates that groins are not required to maintain the £ill on
this beach, | |

67« The designed beach will provide a suitable dry beach above
mean high water for the accommodation of bathers, The wide beach will
gerve as a wave dissipator for waves attacking the shore, and protect
the sea~walls,and pavilions from this attack, The burying of the low
sea~walls in the sand £ill will eliminate tﬁe need for repairing such
struotures. Where the highdr gen-walls and pavilions rise above the new
beach elevations, such structures should be repaired as reguired; the
repair work being sccomplished under a maintenanoce program by the local
maintenance persounel,

68, Treatment of Revere Beach Profiles 13 to 17. - Shore protection

is not regquired between Frofiles 13 and 17. The beach in this area has,
during the period of record, experienced continuous acoretion. The adja-

cent highway and land have not experienced severe storm damage. The composition of
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the backshore has changed from sénd to stone, due to a deposit of stone“and
shingle whish is of sufficient quantity to build a high ridge, The center-
line of the ridge tends to align itself with the faces of the Eliot Cirecle
gea-wall, and the pavilion at Profile 12, This ridge has twice been a:fifi¢
oially removed, and has rebuilt itself naturally, indicating thet it is not
feazible to cover the stones with sand, The study indicates that the stones
came from beaches, both north and south of the area, It is nobt considered
that strﬁctures ogn be built which will prevent the stons deposits ace
oumulating in this area.

6§. The continued growth of the stone ridge presents a beach main-
tenance problem, in that the ridge can build up to elevations higher than
the top of the Eliot Circle sea-wall, and the adjacent highway, and that the
gseaward slope of the ridge is steep enough to be hazardous to children at
times of high water. As noted above, the ridge has twice been removed;
the material being hauled away in trucks., At sush times, the stonss were
generally removed %o sand levels, an sction whioh is undegirable as the
stone ridge forms a natural protective structure against any extreme storm
waves reaching the highway, In the future, removal of stones should be
limited to only such stones as pile higher than 18,0 feet above mean low
water, Bathing should be restricted in the area when the slopes of the
ridge ereate dangerous conditions., A restriotion which should not ereate
a hardship on the publis, in view of the 13,700-foot long send beach pro-
vided immediately north of the area,

70. Protection of Roughan's Point. - Roughan's Point is not under the

Jurisdioction of the cooperating agensy, and the study of this area was made
to develop data on its effect on Revere Beadh, The existing protective
structures, exocept for the granite wall and wood bulkhead at Profile 17, are

the propsrty of the Kazsachusetts Department of Public Works. The
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Roughants Point area sui‘.t‘.ers ext&nsively during storms from flooding, This
flooding.is in part due to waters passing over and through the stone
mound, a condition which may be eliminated by the continuation of the con-
crete encaged sheet-pile sea-wall along the north face of the point., It
has also been noted that flooding results fron water passing through

stair well openings in the oconcrete encased sheet steel-pile wall in
sufficient quantity to severely erocde the earth mound backing the wall,
This condition may be eliminated by sealing the wells to the full wall

height, and providing stairs passing over the wall,
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VIXI. ECONOMIC ANALYSIS

71. Basis of Anslysis. = &+ The estimats of first cost has been

prepared for the recommended plen of protection end improvement of the
present Metropolitan District Commission's Revere Beach Reservation be=
tween Northerm Circle and Profile 13 near Shirley Avenue. Récommsnded
work on the stone ridge between Prof'ile 13 and Eliot Cirele is main-
tenence and the cost thereof is not estimated. The scope of the study
did not permit the development of plamns for the protection of the Point
of Pines and Roughent's Point areas in suffioient deteil for estimeting
the first cost of the structure.

b. £An economic enalysis has been made of the recommended plen
of improvement and protection for Revere Beach Resgwe:bion between Northern
Circle =nd Profile 13, since such work is new work, improving snd protect-
ing publis property. Analysis was not made of work recommendsed between
Profilé 13 and Eliot Cirele since such work is mainbtemange end not queli-
fied for Federal ald in the ocost under the provisions of Public Lew 727,
79th Congress, 2nd Sessione

&+ 4n economic enelysis of the recommended protection for the
Point of Pines has not been mesde since sufficie;nt data was not available
for cost estimetes. The United States is not a landowner in the area and
Poderal interest 1is not involved. In the ares lying east of the Lymn-Way
betwaen Seugus River snd Northern Cirele, public property hes an estimeted
value o_i‘ 7$49 4000, conmprising lend v_alue_d at $14,000, sea=walls and bulkheads
at $25,000, end shore roads at $10,000. Private property fronting the shore
roads has en assessed valustion of $1,209,600. The totbal tax rebtura on pri-
vate property is §73,620. Average annual axpénditures for repeirs of storm
demage in the area is $2,500; of which amount $1,000 is spent by the Town

of Revere and $1,500 by private interests. The meximum amount of Federal

- 55 -



aid available under Public law 727 » a8 discussed in paragraph 83, is eppar-
ently less then 9% of the total cost of the recarmended walls Local inw
terests believe a wall in this area is Jjustified and have secured legisla-
tion enabling its construstion.

4. #in ecomomie enalysis of suggeu‘te‘d improvements and protection
at Roughen's Point is not mede, sinoe their desim is not inoluded in the
gcope of the work, The need of Improvenents in the area ig indiceted by
the fact thet tl_ze_ averags anhuel exppnditums_i_‘gr storm repair by the Gity
of Revers is $6000 end by private owners is $4000, Property in the affected
erea is velued at §1,055,800 for private ommership and $353,000 for public
ownership, Public property comprises shore protection structures, land end
roedse.

72, Estimate of First Cost. (8ee Appendix III).- The first cost of

placing send £ill on Revere Beach betwsen Northern Circle emd Shirley .Fnrenué,
neer Profile 13, is estimated to be #1,012,090.

73. Estimates of Benefits. (8ee Appendix IV). = @&+ General. = The

benefits to be derived from the recommended improvement of Rovers Beach
Reservation by the plecing of send fill, are the prevamtion of direot dam=-
egges, inorease of recreationel freilities and inereese in property end land

values.

b. Average Annual Direct Damages Provented. = From surveys of
storm damages, analysiz of storm froquency, end records of the Metropoliten
Distbrict Commission, it is estimated thet the average mnual expenditures

to repair direct damages over the pericd of record have beens

Federal $ 0

Non~Federal Public 16,745

Privete o
$16,745
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The above amnuel demeges prevented, inolude funds expended in direct re-
pair o_f demage, the value of the average mnual smownt of materisl de-
pleted from the beach, end the emnual charges on the amount of money re=-
quired to rspair‘ existing severely damaged structures. Certain of the
walls presently require extensive repsirs if thelr exposure to wave at-
tack is to be continmed, But the damege to be repaired, however, is
prineipally due to causes other then wave attack, and hemce the lost of
such repairs are not includéd in the funds expended in direot repeir of
damages. The estimebed cost of this work is $83,000 with emmuel charges
amownting to $3,900s This expenditure will not be neocessary if the pro-
posed plan of placing artificial fill over the beach is adopted.

Se Indirect Damages Prevented., -~ _Indirect losses from storms

at Rovere Beach are the result of the interruption of traffic and business
and the disruption of activities along the Shore Dri:va. Losses due to
interruption of traffiec is localized to thet experiemced by those having
residences or definite business on. the Drive. There are sufficient roads
in thele.rea to detour arownd the area‘md dur ing sumner months such roads
are regularly used for that purpose, since traffic is banned during the
afternoon and evening between Eliot Circle and Revere Street. Business
losses are to be experienced when sonditions prevent the public's acoess
to the various enterprises salong the Drive. Sufficient data is not availe
eble to permit estimating the monetary value of indirect storm damages.
Gongider_ing the location, nature and development of the area, snd the
frequency of recorded storm demage to the road amd adjacemnt properity, it
is belisved thet the monetary value of indireet demages-is small compared
to the direct damszes.

d. Increased Zaming Power of Property Resulting from Shore

Protection. = All property between Northern Circle and Frofile 13, the
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goutherly limit of beach rebuilding, will increase in value as the result
of the greater protectiom from storm sttack afforded by the wide, high
beach over that afforded by the present miscellany of walls and pavilion,
end by the unprotected stretches of shore. Property now owned by the
Metropelitan District Commission will be retained in public owmership,
henes no return on its increoased walue oan be realized, snd no benefit
is evelusted. The benefit to privetely owned proper;l:y imnediately ad-
jacent to the shore may be evalueted since such property is subject to
resale, the evaluation being made in terms of interest at 3.5 percent
on the inorease in property valuaition. Property values have not
groatly deteriorated because of the danger of storm damage, since this
area has not a record of spectacular shorm demange. Comversely, the pro-
tection afforded by the plademant of send will not reflect its true
worth in the value of the propsrty to the general buying publics The
general public will .recc:gni'ze the protection afforded by the wide beach
but will place a greeter valuation on the recreaticnal 'benef.ﬂ:s then on
the protective benefitse Accordingly, it is éstimated that property be-
ﬁveen Northern Circle and Revere Street, which is partially residential
end st present less protected than other areas, will ncrease in value
& greater degree than the amsememt property between Revere Street emd
Bliot Gircle. As a result of increased protection, it is estimated that
property north of Revere Street will increase 10 percent in value end
south of Revere Street will increase 5 percent in value, resulting in
the following benefitss

a¢ Federal $ v]

be Non-Federal Public 8,250
e Private 5,580

[
P-4

Total $13,830
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@+ Rooreatiomal Bemefits. = (1) Revere Beach is the largest

amusement end reereaticnal beach in Massechusetts and serves the entire
state as a playgrounds The improvement of this heach will therefor re~
sult in significent bemefibs, not only to looal reosidents of the Metro-
politan area and the state. Present daily attendance at the beach is
estimated to be between 150,000 and 200,000 people with holiday peaks
reaching the half million mark. This large attendance is probably due

in a large degree to the fact that the beach is directly served by the
Motropoliten Transit Authority which provides transportation for 10 cemnts
from most parts of the metropolitan area, emd in summer trensports chil-
‘dren for helf fare. This situation provides low cost transportation to
an oseen beach for ciby magses who do nﬁ’c possess private cars or who
camnot afford other more expensive public and privsbe 'branspor._tation to
more distant besches. The improvemsmt of the bemch will provide approxi-
mately twice the area of dry beach sbove meen high water and eliminate
the sfona deposits which deatroy the value of much of the existing dry
beach, with the result thet still more people will be atbtracted to the
area and the volume of business of the various beach ares emterprises
will increasse. The valustion of private land end property will increase
because of the inorsased tusiness opportumities amd the improved end in-
croased reorsetional facilities.

(2) The full determination of the monel'bary velue of reo-
reational bensfits cammot be made. & dollar md cent valuation cemnot
be asgigned to the bemefit derived by a city femily from a day spent on
the bedch. Information on the annuel volume of business in the area is
not evailable, but on the basis of reported daily beach attendence, it
is estimated thal an average expenditure of fifty cents per person would

amount to & gross volume of business amounting to $5,000,000 per year.



A partial evaluation has been made to cover bemefits represemted by the

inorease in property velues and by the inorease in use value to beech

petrons.
8+ Federal $ 0
be Non-Federal Public 186,490
o« PFrivate 24,350
Total $210,840

74. Federai. Non=Federal Public and Privete Interest, - Federal

interest :Ln'a shore probection project is defined as the bemefit secured
by the United States as a lendcwner. Hon-Federal public interest is de-
fined es (a) the benefits aceruing to & state or political subdivision
thereof as & landowner and (b) bemefits acoruing to the general public.
Privete interest is d,efined as the benefit derived by individuals or non-
public groups of individuals on acocount of fhe owner ship of lands end
business enterprises. The total interest in a‘ project is the summation
qf all bemefits acerming therewnder.

&+ Public Ownership.

(1) Federale = The federal Government ovns no property
at Revere Beachs '

(2) Non-Federel Publi¢. = Non-Federal publicly owned

property along Revers Beach between Northern Cirele and Eliot Circle come
prises land, sea~walls, pavilions, parks, bathhouse, polics station and

fecilities, semitary facilities, sidewalks end roeds. A1l public property
is owned by the Commorweslth of Massechusetts, Metropoliten District Com-

mission. This public property hes the following estimebed veluatimss
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Lend § 835,000

Sea=-walls 500,000
Pavilions 33,000
Buildings 555,000
Roeds 490,000

Total $ 2,413,000

b. Private Omershi_p.' = The assessed valuation of private

property and tex income to the Cibty of Revere iz ms tabulated below.
Frontael property is pfoperby adjacent to public propertys. Marginal
property is property lying between frontal property and the Narrow Geuge
Reilroed right~ofeways The tabulation is divided into two areas; Area A,
lying between Northern Circle end Revere Street (approximetely Profiles
2 to 4}, end Area B, lying between Revere Street, Revers Beach Parkway
and Oceex Pier (epproximately Profiles 4 to 17),

Assessed Valustion Annuwal Tax Return

Aren A,
Frontal Property $ 85‘6',200 $ 43,840
Narginel Property .. 29,500 1,510
Area B
Frontal Property 2,152 ,‘600 : 109,180
¥arginel Property 544,900 27,900

Tobal $3,563,200 $182,440
Present seles values of privets property in these sreas arc esbimebed Ho

be 60 percent above assessed valuatios. Sales valuos urs:
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Area A
Frontal Property $1,369,920
Marginel Property . 47,200
Area B
Frontal Property $3,412,160
Marginal Property 871,840

$§s5,701,120

6. lands, Fagemsnts end Rightg-of-Ney. = The improvement pro-

posed herein is planned for constructiom on lends now publicly omsed, ox-
cept for e distance of approximetely 300 feet northerly of Worthemm Cirecle,
where it is necessery to place sand f£ill to terminete the artificial hesach
properly. The cooperating egency would be requirsd to obtain the necessery
lend, rights~-of~wey and easements in this area as the final construetion
plans indioate to be necessary.

4. Beanefits snd Inberests. = The amount of tho inbterest of one

ageney in & project iz the peroentage of that ageney's benefits bo asccrue
from the project. Om the basis of benefits evalunted in Peragraph 73, the

‘percentage of benefits derived by sech agency is as followss

fgenoy Annuel Benefits Per Cen of Interest
2. Federal $ 0
be. Non-Pederal Public 211,485 87
oe Private 28,930 13
Total §a221 4415 | 100

75. Alloeabtion of Costse. - The basic. policy far the elloocation of

costs is expressed in Public lew 727, 79th Congress, 2nd Session which
provides that the Federal Government may contribute e percentage, not to
exceed 33-1/3 per cent of the total cost of construction of works for the

improvement and protection of shores owned by Stetes, mmicipalities or



other politicel subdivisions, exeluding costs of necessary lemnds, cese-
ments emd rights-of-way. The federal shars of the cost of & project thus
becomes the percenbage of the total interest represembed by the Federal
interest plus & percentage of the cost of the nan~Fadersl) public interest
a2s allowed under the lew. Theron~Federal share of the cost is repregented
by ";he non~Federal interest in the total interest less the Federal contri-
bution allowed wder the lawe

T8« Federsl interest is shown in peregraph 74 to be zero. Federal
paszicipa'_f:ion in the proposed plen of improvemmt, as determined in para-
graph 79, iz one-bhird of the ocmstruction cost. The total Federal share
of the coat of the proposed plan is thus one~third of the comstruction
costs The non=Federal share is twoe=thirds of ﬁhe oonstruction cost.

77. Annuwel Charges. (See Appendix III), - The emaual carrying

csharges for the plan of improvement of the Metropolitan Distriet GCom-
mission's Revere. Beach Reservation will be, it is estimated, $56,810. The
annual carrying oharges have been besed upon interest rates of 3 peroent
for Federal cost; 3-1/2 per cent for Non-Federal cost and amortization

of deprecietion and obsolescence over a period of 40 years.

78, Justification of Project. = The average smnual carrying charge

is estimated to be $56,810+ The .mverage snnual benefit s which have been
evaluated are $241,415. The ratio of evalueted bensfits to snnual costs

is 4.2 to 1, Of the bemefits evaluated, 87 per cent are public benefits.
The complets evaluation of the worth of a besch to & metropolitan area

is not readily made, as monetary veluss are not assignable to the effect
of & beach upon the public welfare and health of a eity. The easy accessi-

bility of Revere Beech to the entire metropoliten area &t low cost on a
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publicly opereted transportation sﬁrstem creates en asgget of great public
value. The proposed project of plecing 522,000 cublo yards of £ill along
13,700 lineer fest of shore trensforms e presently sty besch into & sendy
beach and doubles the width of dry beach ebove high waber in addition to
protecting extensive emd .oostly publie property from storm abtteck. While
benefits have been evaluated for the increased worth of private property,
no monetary velue hes been assigned to the incressed worth of publie
property due to the improvement because s.uch propsrty will be meintsained

in public ownership, end the financial gain therefrom will nover he reelized.
An increasse in the worth of the public assets is nevertheless experienced
due to beach improvementse.

79 The proposed plan of improvement will probtect public property
end will further provide for the encou mgemenf of the heaithful reoreation
of the people. The shore to be protected is owned by the Metropolitem Dis-
trict Commission of the Commonwealth of Massachusettse The public interest
in the protection emd improvement of the Revere Beach Reservation has been
found to be substembiale The probection end improvement of the publicly-
owned beach property emd the degree of public interest in such work are
considered sufficient to justify the full ome~third Federsl contribubion
authorized by the gemeral provisions of Publiec Lew 727, to the first cost

of the plen of improvemenb.



IX. DISCUSSION, CQNCLUSIONS, AND RECOMMENDATIONS

80. Co-ordination With the Cooperating Agency. - a. The results

of the study of Revere Beach and the recommended improvements have been
discussed with the engineering representatives of the cooperating agenoy.
The representatives spproved the plan of improvement.

bs The cooperating agency was advised that the data on the
Point of Pines area, cbtained within the scope of the study of Revere
Bee.ch, v:n"a.ls analyzed to determine the type of protective structure
required in view of the state legislative action, directing the ageney
to construct shore protection works at the Point of Pines. The agenoy
was also advised that the scope of the date limited recommendations to
basic details of the structure and that further study of the area would
be required to prepare & design sufficlent for estimating dosts,
preparing an economic analysis and recommendations pertaining to
Federal participaticn in the project. It was pointed out that the
principal problem in the area was floocding and since Public Law 727
dces not provids for Federal participation in the construction of
shore line structures te prevent flooding, the Federal eid available
under the law, as determined from available data, would amount to
one-third of the cost of the section of wall protecting the area from
wave attack or approximetely Lj00 feet of a L500-foot wall, The agency
was also advised that it was doubtful that further study would

develop data that would justify a greater amount of Federal aid,.

8l. The sooperating agency has been advised of requirements as
set forth in Paragraphs 99 and 100, which must be met by local
authorities in the prosecution of projects in which the Fe‘deml Govern-

ment participates. The cooperating agency has already accepted these
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conditions as applied to the improvement at Winthrop Beach recommended
under the cooperative study and contained in the report on Winthrop

Beach, published in House Document No. 76k, 80th Congress, 2nd Session.

82, Discussion of Plan for Point of Pines. - Geological history

shows that this polnt is the result of the growth of a succession of
hooked spits which grew both northward and westward with the valleys
between hooks being filled with marsh deposits and artificial fill,
Recent history indicates that the shorelines have been stable, with
aocretion being experienced along the Saugus River and the northerly
part of the seaward beach where & sand dune has been built. Along

the southerly part of thoi seaward beach, erosion has been effected at
the high water line and acoretion &t the low water line, and it is only
in this aree that storm wave damage has been experienced. Other areas
experience flooding during storm periods from the extreme high waters
which build up in Broad Sound, Lynn Harbor and Saugus River. The

area is naturally low and elevations along Rice Road are in places

Just above normal high water. Miscellaneous walls, bulkheads and rip-
rap have been constructed along the shore but they are tco low to prow-
tect the area from flooding. As discussed in Paragraph 59, the design
of protection for this area was not contemplated in the initiating of
the study. Analysis of the data obtained for the study of Revere Beach
and the present situation at the Point of Pines leads to the conclusion
that the best protection to be afforded the area from flooding and from
the limited wave attack experienced at the southern part of the point
is a concrete~encased steel sheet pile wall having a top elevation of
18.0 feet above mean low water and extending from the General BEdwards

Bridge to Northerm Cirecle.




83, The data available for the added study of the Point of Pines
was sufficient only for the design of basic sections of the sea-wall.
Consideration of the extent of the area subject to wave attack indicates
thet only 1200 feet of the recommended [}500~foot long sea=-wall would be
used to protect the shore from wave and ourrent attack, and under Public
law 727, the maximum possible Federal aid in eomstructing the sec-wall
would be limited o one-third of the cost of the 1200-foot section or less
than 9 psr cent of the total cost of the entire wall. In order to .
obtain the maximum Federal aid, the entire shore would have to be

publically owmed, a condition not preseﬁtly existing.

8l;,. Disocussion of Plan for Revare Beach Reservation. = The early

history of Revere Beach indicates that the initial beach wes naturally
built of mtérials ob'l;s.ined in the area south of Oak Island. The
limited amount of _e.vuilable materials reﬁu_lted in the northerly part
of the beach being low in elevation and, except in the Point of Pines
area, narrow. The low land was partially filled by artificial methods,
particularly the area between Revere Street and Northern Cirole where

3 to 5 feet of hydra.uli..c fill was placed during highwey construction in

1905.

85. Recent history of Revere Beach within the limits of the
Metropolitan District Commission's Reservation has been one of erosion
north of Profile 13 and accretion south of that profile. Within the
erosion area, & deposit of stones has been left on the back shore
creating an unsatisfactory beach for recreational purposes. Within the
accretion area, a stone ridge has been built upon & formerly sandy
beach. The volume of erosion excesds the volume of aceretion, indi-

cating that fines eroded from the northerly part of the beach sare being
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transported to soms area other than that south of Profile 13, The
fines have undoubtedly been used in the construction of the sand dune
at the north end of the beach, adjacent to Profile 1, which has buried

250 feet of a sea~wall.

86, The configuration of the coast line is such that Revere
Beach is protected from direct attack from the dominant storme and
winds, with the result thaf weves approaching the.shore sre refrscted
waves and & condition is creatsd under which the direction of littoral
drift is reversed from north to south at varying times. The reversal
of drift is evidenced by the geological growth of the beach, the

location of the sand dune and the loeation of stone beach ridges.

87+ Revere Beach Reservation has not suffered severe storm
demages, . though the highway is occcasionally washed over. Hence,s.
gontinuous shore protective structure has never been constructed along
the beach. Several sections of the ghore are prc;tect'ed by sea-walls
and pavilions having an aggregate length of approximately 6200 feet.
The remmining 8250 feet of reservationshore-line is without protection
exoept for 5500 feet of concrete curb wall which is fundamentally a
retaining wall for the highway., The only serious dsmage expsrienced
byshore line structures has occurred at the northern end of the beach,
whers the beach is the narrowest. Here the Northern Cirocle seawwmll
hag been undermined and repaired and the s tepped ses=wall has been
reconstructed, The continual erosion of the beach will endanger all
structures and in certain locations the curdb wall and adjacent highway
are in imminent danger of being washed ocut. Theshore line .truetures
at present are in various stages of disrepair, certain structures

requiring considerables work to plece them in proeper condition,
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88+ Revere Beach is the lﬁrgest and most popular recreational
beach in the Metropolitan Boston area., Local interests are seeking
legislative action to improve the beach artificially since stone
deposits on th; back shore are prejudiciesl to recreational use of the
beach and the erosion of this beach has resulted in considerable loss

of dry area above the mean high water line,

89. The improvement of the beach, under present conditions in
relation to source of materials and the rate of supply and loss, can
be obtained only through ths artificial placeﬁnt of sand on ths beach
between Northern Circle and Profile 13. The designed aftificial beach
will arrest the ercsion which now depesits stones on the back shore and
endangers shore line structures; will protect existing st;uctures by
burying them in sard to elevations above extrems high waters, and
eliminate the need of making repairs presently requ.ired if' the
structures are left exposed; will provide a beach 125 feet wide at
mean high water which will accomodate beach patrons and alse serve as
a dissipator for waves atitacking the shore line; and will eliminate
the objectionable stone deposits whioch now speil the recreaéianal value
of the beach., All stone which is deposited onsea-walls and in other
locations where the fill will be less than three feet deep should be
removed prior to placing the artificial fill. With proper maintenance
. and periodie replenishment of artificial fill it is to be expected that
Revere Beach will be stabilized in a position which will afford adequate
protection for theshore line structures, highway, and adjacent: property,

and will provide a sultable and desirmble beach for recreational purposes.
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90+ It is not considered t‘hat it is necessary to construct groins
to maintain the artificial beach since the littoral drift periodically
reverses its direction along the shore and the past annual rate of
erosion has been but one cubic yard of material per linear yard of beach.
The comparative profiles, periodically surveyed since 1900, should be
resurveyed amnuelly as a means of determining the processes affecting
the £111 and a guide to the future maintenance and replenishment of

the fill.

91, In the area south of Profile 13,' the analysis gf preseunt
conditions indicates that the continued growth of the stone beach ridge
cannot be stopped. The placing of artificial fill in the immediate
northerly area will arrest the movement of the stones fram that area
and it is to dbe eipectod thg.t. scme sand may be moved from that area,
The stoﬁe ridge serving as a natural protectiwe structure should be
allowed to accumulate and should not be a.rtifiéially removed as it has

been in the pas‘E-

92, The total oost of the proposed plan of improvement for the
Revers Beach R.esemtion by artificial placememt of sand fill is
$1,012,000., The shore to be protected and improved is owned by the
Metropolitan District Commission of the Commmwealth of M ssachusetts
and public interest in protecting and improwing the beach has been found
to be substantial. The protection and improvement of this publiely-
owned beach and the degres of publiec intersst therein a-re sufficient
Lo justify the full one-third Federal contribution towdrd the first
cost of an economically justified projeot, 2z authorized by the
gen;ral provisions of Public law 727, TOth Congress, 2nd Session. The

estimted Federal contribution toward the proposed plan of improvement

- 70 -



would be $337,300.

93, The ennual cost of the proposed plan of protection and
improvement of the shore of the Revere Beach Reservation is estimated
at $56,810. Partially evaluated bensfits to be derived therefrom
Amount to $21,415. The ratioc of ewaluated benefits to amual ocosts
is 442 to 1. Benefits, including the protection and preservation of
public property and the developmen‘i: and improvement of recreational
facilities, as discussed in Piragraphs 73 and 78 are found to be of
suf ficient value to justify the cost of the project. The benefits to
be-;ealized from the projesct have been determined to be 87% public

and=13% private,.

- 94. Conclusions. = The Division Engineer concludes that the
best plan for preventing further erosion, stabilizing and improving
the beach and protecting sea=-wallsand other public property at Reverse
Beach consists of the following items, details of which are shown on

Plate B=5s

&+ In the Point of Pines area, between General Edwards
Bridge over the Saugus River and Northern Circle sea-well, the cons-
truction of a conerete encased steel sheet pile ses~wnll;

be In the Metropolitan District Commission's Revere Beach
Reservation between Northern Cirecle and Profile 13, a point near
Sh?rley Street, the improvement of the beach with an artifieial supply
of sand; and

S Between Profile 13 snd Eliot Circle the maintenance

of the natural stone ridge to the elevation of the ad jacent highway.

The Division Engineer concludes that the above sonstruction is

warranted.
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95. The recommended plan of protection for the Point of FPines
ares is a basic plan developed as an aid to the cooperating agency,
which hes been charged by legislative action since initiation of this

_study, with the construction of protective works in the area. Further
study of the area is required to determine completely the cost of the
project and its eligibility for Federal aid under the provisions of
Publie Law 727, On the basis of awvailable data, the Division Engineer
is of the opinion that maximum possible Federal aid under existing law

would amount to less than 9 percent of the total ocost of the structure.

96, That part of recommended plan of improvement and protection
of the Revere Beach Reservation which consists of artifieially building
up the beach between Northern Cirels and Profile 13, is considerea to
be new construction and is primarily for the protection of publicly~
owned shores. It, therefore, meets the requirements for Federal
participation in the first cost of constraction of works for the
improvement and protection of the shore. The nature and amount of
publie benefité are considered to be sufficient to warrant the maximum
one~third participation by the United States in the first cost of the
proposed new construction, as permitted by Public Law No. 727, 79th
Congress, 2nd Session. The balaence of the proposed work for Revere
Beach Reservation,involiing periocdic leveling of the stone ridge, is
strictly maintenance work, and as such is not eligible for participation

by the United States,

97. In the study of the effect of Roughan's Point upon Revere
Beach Reservation it was noted that the resideatial area in the rear
of existing shore protection structures is subject to severs flooding.

It is oconsidered that local authorities should alleviate the flooding
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of the area by extending thesea-ﬁall to Bliot Circle and by modifying
gtairwells in the existing wall so that openings in the wall are

permanently closed to the full height of the wall.

98. Recommendations. ~ It is recommended that the Commonwealth

of Massachusetts adopt a project for the protection and improvement of
Revere Bsach to the extent of; |

a. Construoting a comcrete-encased steel sheet-pile sea~wall
having a top elevation of 18,0 feet above msen low water in the Poiny‘
of - Pines area between the General Edwards Bridge and Northerm Circle,

a distance of 4500 feet.

b. Improving Revere Beach Reservation by placing on the
beach 522;000 cuble yards of sard fill between Northern Circle and
Profile 13 near Shirley Avenue, a distance of shout 13,700 feet, to
provide a backshore elevation of 18.0 feet above mean low water,
except at the northern end of the beach. where local conditions require
backshore elevation between 16.8 and 17.3 feet above mean low water, all
at an estimated cost of $1,012,000 and $10,630 for mintenance.

o+ At the southerly end of Revere Beach Reservation,

between Profile 13, near Shirley Avenue, and Eliot Cirele, allowing the
stone ridge to remain undisturbed sxcept for pericdic leveling of its
top when it reaches an elevation higher than that of the adjacent rced.

d. Prevention of flooding of residential areas at Roughean's
Point by sealing openings in the existingsem-wall and extending its

sea~wall <o Eliot Circle.

99, It is recommended that the United States adopt a project
for the protection and improvement of the shore of Revere Beach

Reservation between Northern Circle and a point near Shirley Avenue by
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authorizing participation througﬁ the cmtribution of Federal funds in
an amount equal to one~third of the first cost of the construction of
the project. The project consists of thé work described in Sub-
peragraph 98-b, and its cost to the United States is estimated to be
$337,300. Contribution of Federal funds should be made contingent
upon approval by the Chief of Engineers of the detailed construction
plans and specifications and the arrangements for the prosecution of

the new work prior to its commencement.

100. It is further recommended thet the coﬁtribution of Federal
funds should also be contingent upon agreement with the Commonwealth
of Massachusetts providing that the Commonwealth will:

&+ Maintein and repair the work as may be required to serve
the intended purpese;

be Provide free of cost to the United 8tates all lands,
eagements, and rights-of-way necessary f'or the initial work and sub-
sequent maintenance;

&+  Hold and save the United States free from claims for

damages connected with or resulting from the work.

101, The adoption of a Federal Project in the Point of Pines

area is not recommended without further study of the area.

JAMES H. STRATTON :
Colonel, Corps of Engineers
Division Engineer
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APPENDIX 1

EXISTING PROTECTIVE STRUCTURES
AT REVERE BEACH

1, General. - The coast line of Revere Beach, from the Point of
Pines to Roughan's Point, is lined with a discontinuous series of
structures, only part of which were constructed f'or the express purw
. pose of shore protection. This appendix deseribes the structures,
as thej occur, from the Point of Pines to Roughan's Point and their
relation to begch conditions., locations and sections of structures
are shown on Plate B—i, and pictures of the prinecipal protective
structures are shown on Figures B~l to B-3, inclusive.

2. Protective Structures at Mouth of Saugus River, Point of

Pines. - The first shore protection constructed in the Point of Pines
ares was thes concrete wall extending from the river southwesterly
along the ocean beach for a distance of-approximately 500 feet, This
wall was construocted about 25 years ago by a real estate development
compapy. The northerly half of the wall stends L4 to 5 feet above the
beach and the remainder is buried in a sand dune whieh has built up
since the wall wes constructed. The concrete wall is in good con-
dition. The shore of tho-Saugﬁa River for approximataly 250 feet
adjecent to the concrete wall is protected by heavy riprap which was
placed by the City of Revere. A bulkhead, constructed of closely
driven timber piles, stands bshind and extends approximatesly 300 faet
beyond the riprap, and is in a poor staterof repair, with some of

the piles missing. The bulkhead and riprap were constfucted some time
after the concrete wall. These structures have served to gtabilize

the mouth of the Saugus River. There is some flooding of the road



behind the wall and bulkhead at high storm water and extensive flooding
beyond the bulkhead of the lowlands nearer the main highway. The beach

along the Seugus River is generally firm sand containing a moderiate.
amount of stone, The backshore area fronting the bulkhead is stony,
while southwest of the bulkhead it is of soft sand with a belt of stones
at the base of a sand dune. The beach at the extreme point is stony,
and 0ld piles protrude above the beach, apparently the remains of a
whar{ shown on old plans dated 1901, The Beach on the cceen side of the
point 1s sand. 'In frmt of the oonore;co wall the backshore ares is

soft send, building up to the sand dune which buries the scutherly
end of the wall and extends to about the midpoint of the Peint of

Pines Area. The foreshore beach is herd-pacited with a very flat slops,

3. Protective Structures at Southerly End of Point of Pines

(Figure B-1). - Subsequent to the development of the Point of Pines
Area, 25 years ago, private interests constructed a wood bulkhead
along the south end of Rice Avenue. This bulkhead is rotting and is
partially armored by riprap which extends beyond the end of Rice
Avenue to the Northern Circle, having a total length of approximately
850 feet, . The riprap, which averages 2 cubic yards in size, is in
good condition and was partially placed by the City of Revere. In
Jamuery 1933, the northerly 300 feet of bulkhead which is not armored
by riprap was destroyed and was later replaced by a concrete filled,
timber crib. A dry wall of granite blocks, similar to sidewalk
curbings, was also built at the top of the riprap at the south end of
Rice Avenue. These structures do not afford sufficlent protection to
the area.. While normel high water is at the base of the riprap, high

storm waters wash up over it and wash out the road, The storm of



November 28=-30, 1945 washed out Rice Avenue for depths up to 2.1/2
fest and demolished the dry granite block wall, The beach in this area
is sand, renging from soft om the backshore to hard~packed on the

foreshore.

L Metropolitén Distrioct Commisslon Structures, - The several

types of shore protection structures between Northern Cirecle, adjacent
to Profile 2 and Eliot Circle, at Profils 16, are owned by the Metro-
politan District Commission and were generally erected by the Commission
or its predecessor, the Metropolitan Parks Commission, which acgquired
the beach as a public reservation in 1895. Prior to this time there
were no protective structures along the shore. A railroad ren along
the crest of the beach at about the loeation of the present highway.
This railroad, constructed about 1876, was partimnlly supported on

wood trestles. The railroad was later reloceted inlend to allow develop-
ment of the reservation. The occmstruction of the reservation included
the placing of hydraulie fill between Profiles 2 and U, which, though
records are not lavailable, is believed to have been taken from the

OQ0aN ¢

5. Concrete Bulkhead, Profiles 2 = [, = In 1916 a concrete bulk-

head was construoted slong the beach about 25 feet seaward of the high-
way. There is no record of its total length but it is knownm to have

extended from Revers Street to Oak Island Street, and there are also
evidences of 1t adjacent to the ends of the stepped sea-mll near Profile
2. The bulkhead consisted of reinforced conorete posts, 9 inches by
9-1/2 inches in section, and reinforced slaba, 3 inches by 12 inches

in section,. set in slots cast in the ﬁde sides of the posts. The

posts were set 6 feet on centers. Records are not available to show



the length of the posts, the depth to which the slabs were placed, or
beach condition at time of erection., The slabs tend to brpeak in the
middle and where the slabs and posts project above the beach, they are
removed. Sections still remaining in place are generally buried in the
beech between Revere Street and Qe Island. The storms of November
28-30, 1945 and March 2, 1947 exposed considerable lengths of these

sections, but they have since been reburied by beach materials.

6, MNorthern Circle Sea-wall.~ The NWorthern Circle sea-wall was

constructed in 1904 around the seaward perimeter of a highway traffic
¢ircle. The radius of the cirele is 11 feet and the wall extends 190
degrees around the circle, The wall is a gravity-type coneretes well
with reinforcing steel in its face aﬁd coping, the coping being a
separate casting to that of the wall, The face of the wall has a
batter of 1 1/2 inches to 1 foot. The top of the coping is at
elevation 21.5 sbove mean low mater, the base of the wall is at
elevetion 7.0s The waill above elewation 18.0 iz 2 feet wide and below
that elevetion the wall uniformly inereases in width to 7.0 feet at
its bhase. This ssa-wallhas been sﬁbjected to recurring damage from
wave action, Repairs were required in 1923 and agein in 19528 when

the wall was jacked back in place and a toe wall added after it had
been undermined and was tipping over. Riprap was placed around the
base of the wall. A% present the ocoping is broken in places, the edges
of construction joints are spalled and there is one large hole in the
face of the wall which exposes the reinforoing steel, The wall has
protected the circular road from severe damage, but the beach fronting
it has sroded. The beach is hard-packed sand with = deposit of stone

in the upper tidal ranges.



7+ Curb Wall, Profile 2 Area. - Shore protection has not been

provided between the Northern Circle Sea-wall and the stepped sea~wall,
Original construction in the area included a highway curb along the
seaward edge of the promenads, Drainsfrom highway catch basins were
extended 30 to LO feet across the beach at a minimum depth of 3 feet
below beach level to leaching basins. The curb was replaced in 1940
and 1941 with a concrete ourb wall which acts as a retaining wall for
the highway. . This wall is 5 feet high, 12 inches wide at top and 18
inches wide at bottoms. The wéll projected 1 foot above the level of
the promenade (nowgused for a parking area) and was fronted by a bank
of beach material which rose to the level of the promenade. The
material in front of the wall has been generally washed away and the

wall is in denger of being undermined.

8. Stepped Sea-wall Adjacent to Profile 2. (Fizure B-l). « The

stepped sea-wall which extends southwesterly from a_poini; 200 feet south
of Profile 2 was originally constructed in 191l,, and has a length of
1500 feet., Below elevation 10.0 feet ebove mean low water, there was
a sloped-face gravity-type toe wall having a top width of 28 inches

and a bottom width of ‘}.;3 inches. The elewvation of the bottom varied
from 5 to 7 feet above mean low water. The toe wall was cast over a
10 feet cut=off wall construocted of 3-inch tompgue and grooved boards,
Between elevation 10 and elevation 18 the wall_ was & stepped, reinforced
conorete slab supported on integral beams and stringers, ' There were
nine steps above the top of the toe wall, and the slab sloped back for
a distance of 30 feet from the face of the toe wal l. The slabs were
cast in 21-foot sections, the joint at each section being capped by a
conerets ourb. szia original wall was dammged and in 1931 was re-

built to its present lines. The rebuilding. comprised the constructiom



of new end walis, 16 inches thiock and generally 12 inches higher than
the steps; the armoring of the exposed face of the toe wall section
and stepped slab section with 12 inches of reinforced comcrete; the
construction of concreste piers and girder‘a to support the center of
the steps and the construction of a wall .to support the back edge of
the stepped slab. Provision was also made to drain highway catch
basin outfalls through seuppers in the face of the stepped slab section.
The wall, being constructed at the mesn high water line, is subject
continuous wave actiom which results in the spalling and breaking of
the lower conerete steps and the lower pert of the curb over the
expansion joints. Erosion is generally taking place in front of the
wall, being the heaviest in the central portion where a row of old
piling stands in front of the wall, The beach elevetion is 2+1/2 to
%Z feet below the top of the bottom step at the point of greatest
erosion. Accretion, however, is in effect ét the scuthern end of the
wall, end there the bottom step is covered with sand. The well has '
prevented serious damage to the area, though the road has suffexjed
flooding and minor weshouts. At the time of rebuilding in 1931, rip-
rap was placed in front of the wall. This riprap has since generally
sunk or moved forward of the toe of the wall. Some riprap was also

placed on either side of wall.

9. Curb Wall Between Stepped Sea=wnll and Revere Street Pavilion. -

With the exception of the pavilions at the foot of Oak Island Street
and Revere Street there is no shore protection between the south end of
the stepped sea-wall near Profile 3 and the stepped mesewall at Profile L.
The beech in this section is bordered by a continuous parking area
which was originally a promenade and along which there was originally

a standard concrete ourb., Highway catoh basin drains were constructed



under the beach as in areas north of the stepped sea-wall, In 1940

and 1941 the curb was replaced with a concrete curb wall which acts
a8 ; ;etaining wali as described in Paragraph 7 above. There are

four concrete ramps ieading to the beach at intervals along the
retaining wall, which were originally constructed prﬁor to 1916, and
have been rebtuilt at wvarious times becsuse of daﬁage, the dates of

the last reconstructions being 1937 amd 1940. The ramp at Profile 3
is presehtly totally deetroyed and the other ramps are in reasonably
good condition. A brieck sanitary building was constructed on the back-
Qhore area about 300 feet north of Profile % in 1937. There is an
unprotected embankment a round this building which apparently suffers
a minor amount of erosion. The beach in front of the concrete re=-
taining wall is generally sandy varying from soft sands in backshore
area.s. to hard=-packed send in foreshore-areas. The sand piles up
against the wall in varying amounts to form low dunes in some areas,
but is subject to erosion under storm waves. Stone cusps ocour on
backshore areas warying from slight traces to relatively dense
deposits; their position varying from the high water 1ipe to the
ses=wall though generally 1ocateé neayr the highwater line. The retain-
ing wall, though in danger of being undermined in places, has prevented
any.major washouts in the road since it was constructeds Storm vaves
wash over the wall onto the road leaving debris on the road and minor

washouts in pavements.

10. Pavilions at Oank Island Street and Revere Street, = The

pavilions at the foot of Qak Island Street and Revere Street were cons-
tructed in 190L. These structures are sach 5,9 feet long and serve as

shelters. The Revere Street pavilion contains underground toilet



facilities. The seaward wall of the pavilions are constructed as
concrete gra.v.i'by-type sea-walls with a top width of 2 feet, a bottom
width of 7-1/2 feet and a baﬁter of 1-1/2 inches to 12 inches on the
exposed face. The top of the wall is at elevation 23.0 above mean low
water and the base at elevation 8.0 above mean low water. The face of
the wall was piscked or chipped for architectural effect and fhe steps
and coping were made of marble chip aggrega‘te. Both struotures are in
good condition, have not suffered any great damage and have protected
the area behind them from damege. The beach in front of the pavilions
is hard-packed sand with stone ousps coourring in front of the Revere
Street Pavilion.

11. Stepped Sea=wall, Profiles 5 to 7 (Figure B-2), =~ The stepped

sea-wall hetween the Revere Street and Bathhouse Pavilions is about
1511 feet long and was comstructed in 1916, This wall is similar in
detail to the gtepped wall near Profile 2 except that four bastions are
provided at intervals along its length. The toe wall has a batter of
1-1/2 inches on 12 inches and varies from 2 to 2-1/2 feet in width, with
bottom elevation of %.0 feet above mean low waber and a top elevation of
12.5 feet above mean low water, lexere are 7 steps in the stepped section
of the wall and its top is 18.8 feet above mean low water at a distance
of 26 feet 10 inches behind the toe wall. A discontinuous curbing runs
along the top step. The bastions, 39.5 feet long and projecting 1l feet
geaward from the sidewalk, are formed by a gravity~type ooncrete wall
having a top width of 1 foot .10 inches, bottom width of 3 feet & inches,
and a top elevation of 19.8 feet above niean low water, This sea~wall
originally faced a sandy beach and maintenance orews were employed

to sweep the steps clean of sand. The stones working northerly



along the beach, since Roughan's Point commenced to erode in 1932, wash
up onto the steps and at times almost completely cover them, The stones
lie along the wall'at all pericds ef the year. The wall has suffered
constderable damege from spalling anmd eracking of conorete, being partly
due to freezing of water in cracks in the supface of the conorete, The
ourb along the top of the wall is partly broken down. The wall has
protected the adjacent shore from serious damage, but high weter has
washed over the wall onto the adjacent road, The beach is generally
covered with stones above highwater elevations Below high water

elevation, the beach is hard-packed sand.

12. Bathhcuse Pavilion. - The Pavilion at the bathhouse in Profile

8 area was constructed around 1897, Plans of the structure are not
available. It is constructed of concrete and is. similar to the pavilion
at Profile li, except that there are two tunnels, passing under the
pavilion from the beach to the bathhouse, located ascross the highway.

A concrete apron, having a stepped surface was constructed in front of
the pavilion wall. These steps were damsged and were covered with
cancrete in 1940 to form a smooth surfaced remps The structure is not
known to have suffered any serious daxip.ge beyond thet noted for the
origiml stepped ramp. The beach fronting the ramp is hard-packed sand

and has guffered slight erosion.

13, Profile 9 to 12 Area. - There are no shore protection works

between the pavilions at Profiles 8 and 12, ..A concrete curb, 7 inches
by 18 inches in section, was constructed about 1910 along the edge of
the sidewalk, Stones,which pile against the seaward face of the curbd,
and build up to its top, extend seaward to about the high water line,

below which the beach is hard-pscked sand.
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1, Pavilion at Profile 12 (Figure B=2). ~ The Yavilion at Profile

‘12 was construoted ebout 1897. Details of its construction are not

available. It is similar to the pavilion at Profile ! except that a
bastion was congstructed in the central part of the pavilion in lieu

of the flight of steps leading to the beach., The pevilion is in fair
condition. Erosion has been effected in front and around the bastion
and the beach elevation is between 3 and |} feet below the top of the
foundation wall., Stones pile against the base of the p;vilion. The
foreshore ares froenting this strueture is hard-packed sand. There is

no record of damage occurring in the ares behind the pavilion,

15, Profile 13 to 15 irea (Figure B-3). - There are no shore

protection works in the area., A sanitary building was constructed

about 1900 at f’rofile 13, It wes torn down and replaced with the present
sanitary building in 1938. Both buildings were constructed without
protective works. Accretion is generally effected in this area. In

the backshore near Profile 13, the accretion is of sand, but about

350 feet south of Profile 13, it becomes stony and extends in that
condition to Profile 17 with the stones piling up as & high beach ridge.
The ridge has twice been removed _by the Commission, the latest time
being in the spring of 1946 when all stone between Profiles 16 and 13
was removed to the natural beach elevation, This ridge is rebuilding

as shown in F_igure. B-3, The foreshore ares is hard-packed sand.

16+ Eliot Circle Sea-wall, (Figure B-3), - The Eliot Circle sea-

wall constructed in 1910, is a gravity-type, concrete wall 780 feet
long with its central section extending 230 feet arcund the perimeter
of a cirele 340 feet in disameter. The sea~wall hes s top elevation of

18.2 feet above mean low water and a base elevation varying from 6.2,



to 3.2 feet above mesn low water,varies in thickness from 2 feet at

the top to 6 feet at the bottom and has a batter of 1-1/2 to 1z inches on its
face. A toe wall, 18 inches wide, extends L4 feet below the base of the
gsea-wall, A coping cast separate from the body of the wall, projeots

5 inches in front of the wall, This structure has not suffered any
serious demege. Prior to the bagimnning of the movement of stone from
Roughen's Point in 1932, the beach was sandy and about 10 feet below

the top of the wall, Since that time, stone has built up along the

face of the wall, reaching the top of the wall in the curved section
and.elavations four to five feet below the top of the wall in other
sections. The stones agminst the northerly half of the wall were
removed for highway £ill during the spring of 1946, returning the beach
to almost its original level. A%t that time, fine sand was deposited
behind & short section of the old beach ridge which was left exténdiﬁg
northerly from the center of circulaer wall section. The ridge has since
redeveloped. The heach ridge south of the oirculer section has not
been touched and the backshorse area is entirely stones. The foreshore
area north of the circular wall is hard-packed sand, while south of

the wall it is boulder strewn. The sea-wall has prevented any serious

damage to the area behind it.

17. Profiles 17 to 19 Area (Figure B-3). - a. A privately owned

masonry well was constructed at Profile 17 prior to 1894, The wall was
built of granite blocks about 3.feet by L feet by 6 feet in size and
was laid up as a dry wall with its top 19 feet above mean low water.
The wall has substentially protected the land in back of it though
there is erosion of £ill materials behind its easterly end, where there

18 no bulkhead between the emst end of the wall snd the upland.
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Riprap which was placed adjacent to its easterly end in 194l has been
weshed down. The well stands about 250 feet seaward of the Eljot
Clrecle Wall and is coaneoted to it with & wood bulkhead which is in a
state of total disrepair and allows the backfill to work thrﬁugh it.

A wooden pier, about 750 feet long extends fran the granite wall. This
pier ig about as old as the wall and has had no apparent effect upon
the beach.

b. Between the end of the granite wall at Profile 17 end
the extreme tip of Roughan's Point at Profile 19, the coast is protected
by a steone mound which has been constructed at three different periods.

The tip is further protected by & concrete sse-wall which extends ].j4h0
feet southerly along the seaward face of the point to the "Missing
Link® section of Winthrop Parkway aﬁd 75 feet along the northsrlf side
of the point toward Revere., The concrete wall was c&ﬁstructed and the
first riprap was placed in 1936 by the Massachusetts Department of
Public Works. The sea-wall comprises a core of steel sheet piling
encased in 6-inches of concrete, with the seaward face being provided
with a 12 inch wide curved lip for returning wave wash to the beach,
The top of the wall is at elevation 22.0 feet above mean low water
except at the access steps leaeding to the beach. Wood enclosures are
provided for the stairways during the winter. The conorste encasement
was extended to a depth of 2 feet below the existing ground line. The
top of the steel piling is at elevation 21.5 feet above mean low water
and vary from 3L to Lj2 feet in length except for 52 feet of the return
wall where they are 20 to 30 feet long. Earth £ill was placed in back
of the wall %o elevatiocns 18.0 above mean low water, the £ill having a
slope of 1-1/@.on 1 on the landward face and meeting existing ground

level about 25 feet from the wall. The seaward base of the wall was
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. protected by heavy stone riprap placed to an elevation of 5 feet above

the beach level with a top width of 2 feet and a slope of 2 on 1. At

the northerly end of the wall, the riprap was extended as a jetty to a
point 150 feet north of the end of the wall and thence 14,0 feet

| easterly at right angles to the principal axis of the wall.

8 In 1939, the Massachusetts Public Works Department extended
the riprap as a stone mound for 225 feet along the west side of Roughant's
Point toward Revere éeach. The mound had a top width of 3 feet at
elevation 18.0 feet above mean low weter, a seaward slope of 1-3/]; to 1
end a landward slope of 1 to 1l. A 100-foot groin having a stone core
with & heavy stone shell mas provided at the westerly end of the mound,
The groin had a top width of 3 fee}, side slopes of 1 to 1 on the land-
ward sidé and 1-3/14. to 1 on t-he seaward side end a top elevation 3 feet
above existing beach. In 19).;i the stone mound was extended 265 feet to
the granite wall at Profile 17, and a second 100-foot groin was cm-
structed about 120 feet east of the granite wall. Both the riprap and
groin are of the sams section as those constructed in 1939 except both
slopes of the mound are l=1/2 to 1. Between the granite wall at Profile
17 and the concrete mall at Profile 19, the mound hes not been sufficient
to protect the area from wave action and 20 feet of the riprap immediately
ad jacent to the granite wall has been displaced. There is a crescent
shaped stone beach ridge in back of the mournd which has a crest height
of about 15 feet above mean low water, extends from a point 15 feet
west of the end of the granite wall to a ‘point about 150 feet from the
end of the concrete wall, and is about 50 feet in back of the mound
at its midpoint. A low area between the mound and the ridge is flooded
at high water and channels on the foreshore indicate that water flows

from the area during low water. Wiile the ridge probably existed before
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the construction of the mound, it is believed that it is still growing.
Aocretion 18 being effected immedistely in front of the mound and at
the groinsg, but the aceretion appears greatest on the east side of the
agsterly.groin and on the west side of the westerly groin. The beach

is stony and boulder strewn. The concrete sea-wall at Roughan's Point

_ has afforded the area protection from direct wave actiom during the
storms, but hes not protected the area from flcoding during storms.

The entire area was flooded during the storm of November 28-30, 1945 and
residents of the area were required to evacuate théir homes. After
storms in Fovember of 1947, it was noted thet storm waters had poured
through all stair wells, even though the wood closures were in place.
Very severe erosion took place at the embankment directly in back of

the wells. Weters pouring through these openings contribute consid-
erably to the frequent floodings of the area. The wall has suffered
some damage from spalling on its face. Accretion is taking place along
the face of the wall at t@e tip of the point whe re the riprap is partial-
ly buried with stone. A stone ridge generally covers that section of

riprap which extends as a jetty from the corner in the wall.

18, Cherry Island Bar Breekwater. - The Cherry Island Bar Break-

water was constructed in 1905 on the remains of en island that had been
eroded to about mean low weter elevation. The structure is located
about 1200 feet offshore smud is L-shaped. The short leg, about 500
feet long, is located on Profile 20 and is in line with %the westerly
side of Roughen's Point. Thellong log is about 1000 feet long and
extends northward from the outer end of the short leg. The structure
is constructed as a mound of heavy stone, having side slopes of 1 on

1-1/2 and a top elevation of 13,0 feet above mean low water. The top
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of the long leg is 8 feet wide and the top of the short leg is 5§ fest
wide. The breakwater is subjeoct to storm damege and many of its cap
stones have been displaced, partly by storms in the latter part of 1945.
Since scutheasterly storms are potemtially the most dangerous to Revere
Beach , this breakwater affords considerable protection to the southerly
end of the 5each and its effectiveness is indicated by the epparent lack
" of severe storm damage in this section. There is a stony, boulder strewn
shoal ares between the breakwater and the mainland which is the remmins

of the eroded island.
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APPENDIX I1

COMPCSITION OF REVERE BEACH

l. General. - The present composition of Revere Beach may be summar-
ized ag a hard=-packed sandy foreshore and a stone to0 sandy backshore.
The shore of Roughan's Point at the south end of Revere Bemch is stony
and boulder=-strewn. &t the south end of Revers Beach the backshore area
is normally covered with a high stone beach ridge which is periodically
removed by men. The stones continue to occur northward along the entire
beach, varying in density and distribution until the Point of Pines area
is reached where the backshore beoomes entirely sandy and a large sand
dwme is building up. The stones are particularly dense in the areea
utilized for amusement purposes, Profiles Iy ¢o 12, and at times cover
the gtepped sea-wall near Profile l;. The density of stone deposits
veries with the geasaons and there are considerable mors stoneg present
on the beach ln winter months than in summer months. Typical pictures
of the beach in July and March 19ié are shown in Figures B-1 to B-=3.

2. Summer Beach Conditions. = The following notes indicate

typical summer beach conditiens between Saugus River and Roughan's
Point. The notes were made in July-19h6 with the exception of those for
Profile 17, which were made in May 1944,

8. Profiles 26~28. - A low sand dune extends westerly from

bulkhead ending near Profile 27. Stomnes pile along the base of the
sand dune and bulkhead. The beach iz hard=-packed sand containing a
moderate amount of stone, becoming stony at the extrems point at

Profile 25. There isg soft sand in the backshore area at Profile 27«

bo Profile 1 Area. ~ Except for about 200 feet adjacent to

the river, the concrete sea=-wall is fronted by a sand dune whose top

iz at the elevation of the top of the wall., The wall in the exposed

Ii1 -1



area iz L} to 5 feet above the beach. The backshore beach between the
dune and the river end of the wall is sof't sand, The foreshore beach
is hard-packed sand. A&t about half-tide level, the foreshore beach
becomes very flat. 8outherly of the point, the high water line moves
out from the wall to pass around the sand dune. The foreshore beach
continues to be hard-packed sand. The backshore beach is fine soft
sand with stone cusps ocourring near the dune line.

e Rice Avenue &ree. - In the riprapped area at the southerly

end of Rice Avenue, the beach is entirely hard-packed sand. There iss
no area of soft loose sand. This beach condition exists southerly to
the Northern Circle sea=-wall. Ripples are impressed in the sand at the
low water line.

de Profile 2. - Remeins of a sand dune stand in front of
retaining walls The backshore is soft sand. The foreshore is hard=
packed sand with stone cusps on the slope. 8tones have piled up
along the face of the remaining dune.

e+ Stepped Sea-Wall. - The foreshore beach fronting the stepped

gsee=-wall has & moderately steep slope to low water elewvation and is of
hard=packed sand, covered with swall gtones. Below low water elevation,
thé beach iz mud. At the northerly end of the wall, the beach elevation
is 1 to 1-1/2 feet below the bottom step. In the center section, the
area whore & row of wood plles stands in front of the wall, the beach
elevation is 2-1/2 to 3 feet below the top of the bottom step. In

this area, riprap shows above the sand about 10 feet in front of the
wallo About 150 feet from the south end of the wall, the high water
line moves seaward from the wall and the beach elevation rises to bury

the bottom step.
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fo Area South of Stepped Sea-Wall. - For a distance of about

150 feet, the backshore beach adjacent to the stepped sea=-wall is sandy
and is about 2-1/2 to 3 feet below the top of the highway curb walls
South of this, the backshors ares is sandy for 15 to 2C feet adjacent
to the high water line and then stony to the curb wall, The stons
piles are cuspate in formation and are generally & to 12 inches below
the top of the curb wall. The forsshore besch is hard sand with a
definite gully running along the beach at the foot of the slope. This
gully starts near Profile L.

ge Profile 3 Aree. - The backshore area ig sandy, the sand

apparently covering stone cuspss The foreshore beach iz hard-packed
sand with the slope ending in a stony gully at about half-tide elevation.

h. Oak Island Street Pavilion. - The beach elevation end slope

in this area are about the same asg in the previous winter exocept that
the stonss have been replaced with a fine, loose,white sand which
containg no stons. The foreshore slope is hard-packed sand, with a
gully about 18 inches deep.occurring at about half=-tide elevation. The

gully contains a belt of stone,

i. Area Between Oak Island Street and Revere §trest Pavilions. =
The backshore beach is soft sand with gcattered cusps of fine gtone.
There has been apparent erosion along the face of the highway curb wall
where elevations are 2 feet below the top of the wall. The remaining
sand bank fronting the wall appears to be 6 to 10 inches lower than at
previous inspections. There is a depogit of pebbles at the foot of the
bank. The foreshore beach is hard-packed sand with a pgully occurring
at about half-tide levels The gully is & to 10 inches deep.

Js Profile 5 Area. ~ The top three steps of the stepped

sea-wall are bare of stones. Stones pile up the lower steps and onto

the beach to almost high water line. The seaward edge of the stones
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has a heavy cuspate forme There is soft sand between the wvelleys of the
stone cusps. The foreshore beach is hard-pecked sand with scattered
small stones over the slope.

ko Profile 6 Area. - The stepped sea-wall is 70 to 80 per -

cent buried under stones which pile up to the level of the sgtreet. This
deposit begins to thin out north of the basgtion adjacent to Profils 6
until the north end of the wall is covered as described for Profile 5.
The backshore beach ig of soft sand, which at the bathhouse pavilion
lies entirely back of the face of the pavilion walle At the Revere
Street Pavilion, the soft sand extends in front of the pavilion wall.

la Profile 8 Ares, - The besch fronting the psvilion is hard-

packed sand. There are stone cusps on the beach at half=-tide level.
Stones cover the backshore ares adjacent to both ends of the pavilion,
but there are no stones in front of the pavilion.

m. Profile 10 Area. = The edge of the sidewalk is retained by a

concrete curb wall, The backshore agalinst the sidewalk curb is covered
with stone 2 to L inches in average diameter. The stone piles up to
the top of the curb wall. Just about high water, there is a belt of
soft sand which is 3 to L feet wide. The foreshore beach is hard-
packed sand.

ne Profile 12 Area. ~ The beach apparently has erodsd, since

the rubble foundation wall of the central bagtion is expesed for 7 to
i feet abeve the beach. The backshore area is generally soft sand
with stones piled up against the base of the wain pavilion walls.
There are cusps of suell stone on the backghore slope. The foreshore
beach is hard-packed sand.

0s Profile 13 Area. = (1) The extreme backshore area is

covered with stome and the area near high water elevation is covered with
soft fine sand. Below high weter elevation, the beach is of herd-pecked

sand.
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(2) The beach south of Profile 13, toward Profile 16, is

similar to that described above. This is the area from which a large
stone beash ridge was removed in the spring for use as highway fill,.
The foreshore beach is of hard-packed sand. Thers is a line of shingle
along the base of the slope, The backshore area adjasent to high water
level is of soft sand. There is a pile of stone adjacent to the side=-
walk which Yeaches the top of the walk.

p. Profile 16 Area., = (1) North of Profile 14, which is at

Eliot Circle, the foreghore beach is hard-packed sand. South of the
profile, the beach becomes a boulder-strewn beach. The beach ridge
north of the circle has been removed for highway fill meterial, but
8 very short section still projeots northerly from the wall, Fine sand
is building up in back of this section of ridge.

(2) Between Profiles 16 and 17, the stone beach ridge
remains in place. The beach is very stomy,

g. Profile 17, - (1) The beach frontinz the stone ridgs,

between Profiles 16 and 17, is covered with boulders for distances
varying from 10 to 25 feet from the ridge. The foreshore is hard-
packed sand. East of Profile 17, the beach fronting the wall and riprap,’
is composed of small stones, becoming boulder strewm about 50 feet sea-
ward of the riprap.

(2) The beach on the west side of the groin, between
Ranges 17 and 18, is slightly higher than on the east side, The beach on
the east side of the groin, between Profiles 18 and 19, is about 2—1/@
feet higher than on the west side, The boulders sovering the beach at
Profile 17, extend easterly about 80 feet from the westerly groin where a
sandy channel exten - shoreward to the narrow backshore bsach of fine stone

and coarse sand, This fine stone and coarse sand beach extends between the two
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groing and along their bases reaching a point about 20 feet from the
outer end of the westerly groin and 35 feet froem the end of the
easterly groin. & wide belt of cobbles lies between the easterly
edge of the sandy chamnel and the besch.

(3} The channel between the two groins appears to
drain a pocket behind the riprap shore protection which is formed by
the stone beach ridge extending from the granite block wall to a point
east of the easterly groin. This ridge curves landward so that it is
at one point aboutl 50 feet la.ﬁ.dward of the riprape.

re Profile 20. - On the north side of the jetty projecting
from the Roughan's Point sea~wall toward Cherry Island Bar, the beach
is very stony. On the south side of the jetty, the beach is a hard
stony beach with some soft fine sand along the base of the ridge which
covers the shore end of the jetty. At about half-tide, there is a

sheel showing between the jetty and the Cherry Island breakwater.

3« Changes Due to Heavy Storms. = Changes in beach composition are
effected by heavy storms and the extent of such is indicated by the
following observations msde on Decembe.r %, 195 after the three-day
northeast gtorm of November 28-30, 19,5,

ao Heavy deposits of stones were laid over the sand dume
between Profile 1 and a point midway between Profiles 1l and 2,

b. Between the Northern Circle ssa=wall and e point 600 feet
goutheeet of Profile %, the backshore was covered with & heavy deposit
of stone which agsumed a cuspate formation and piled up against the
retaining wall to gstreet level.

ces In the area of Oak Island 8§treet Pavilion, the beach was

hard~packed sand coenmtaining small stone.
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de Between the Cak Island Street and Revere Street Pavilions,
the beach level wag lowersd & to 12 inches and the backshore was covsred
with a very heavy deposit of stone.

€. Between Profiles L and 13, the stone deposit in backshore
areas was only slightly greater than normally occurs in this area. |

_i;. The stone ridge which extended from Profile 1, to 17 did
not suffer any apparent chenge. The crest of this ridge was at the
alevation of the Eliot Circle ssa-wall and met the see-wnll at Profils
16. (This ridge hed been in existence for some years but in the spring

of 1946 was artificially removed northerly of Profile 16.)
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APPENDIX IIX

COST ESTIMATE FCR REVERE BEACH

This estimate is made for the recommended project for the Metropolitan

District Commission Reservation at Bevere Beach between Northern Circle
and Profile 13.
I. FIRST COSTS
Placement of send fill and femml of stone deposlts which will
be less than 3 feet below top of fill or are on stepped sea-wall.
Removing Stone Depogits $1,300
8and Fill, 522,000 cubic yards
at $1.85 965,700
$567,000
Engineering and Contingencies 145,000
- $1,012,000

II. ANNUAL CARRYING CHARGES

1. Allocation of Cosgts.

The plan of improvement between Northern Circle to Profile 13
qualifies under the provisions of Public Iaw 727 for Federal participa-
tien to the extent of one~third of the total first cost of the projecte.

Firast costs are therefor asllocated ag followst

Pederal Cost $337,300
Non~Federal Cost 674,700
Total Cost ) $1,012,000

2. Pederal Annual Carrying Charge.

as Interest - 3% of $337,%00 $10,120

b. Amortization of depreciation and obsol-
escence, estimated period LO years

($337,300) (.01326) 1,170
Co Maintenance _ | 0
des Total Federal Carrying Charge $1l,590
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3.

¥on-Federal Annual Carrying Charge.

Interest 3-1/2 % of $67h,700 $23,610

Amortization - LO year Period 7,980
(867L,700)(.02183)

Estimated Annuel Mejintensncew 10,6320

Total Non-Federal Carrying Charge §l2,220

#Determination of Annuael Maintenance.

The average annual volumehric cheanges betwesen the
sidewalk line and the position of mean low water
in 1900 for the area between Profiles 2 and 12, which
is comparable to the ares to be sanded, are given in
Table D in Parsgraph 38 of the report. The average
annual change for the longest periecd of record,
1900 to 1946, is a loss of 3700 cubic yards per
year, Computations for chenges between Profiles
L - 12, distance LOOO feet, mre besed upon more
detailed surveys thean those for changes between
Profiles 2 - I, distance 7500 feet. Assuming
the rate of erosion over the entire besch was
the sams as between Profiles L ~ 12, the change
would have been a loss of 115Q0

L,000 x 12,2 = 3571
cubic yards, 2 loss which is approximately that come
puted directly for the entire beach. The length of beach
to be sanded is 12000 feet long, Northern Circle
to Profile 13. Applying the above ratio of
erosion of 370C cubic yards per year to this
length of beach, the amual loss will be
12900
11500 x 3700 = L4100 cubic yards per year, In
order to provide a degree of conservatism in
estimting a rate of fubture erosion, a quantity
of 5000 cubic yards per year has been used. This
rate is 22 percent greater than the actual experience
rate computed above.

5000 cubic yards at $1.85  $9,250

Engineering and Contingencies_l,300
' $10,630

L. %otal Annual Carrying Charge. $56,810
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APPENDIX IV

ANNUAL BENEFITS FOR REVERE BEACH

(Northern Cirele to Bliot Circle) .

1, Aversge Annual Direct Damnge Prevented. -
8. Federal $ 0
b. Non-Federal Publiec
(1) M.D.C. Expenditures 6,000
(2)* Annuel charges for required major
repairs ' 3,900
(3) Present ammuel average loss of

beach materials = 3700 cubie

yards at $1.85 6,845
S Private Q
' Total $16,7L5

#Exclusive of major repairs of deteriorated structures.
*The estimated cost of repairing the most severely
detericrated sea~walls is $683,000. This work will be
unnecessary if the recommended project is accomplished.
Arnnual charges for this work, computed at 3.5 percent
interest and amortized over a LO-year period, is
$83,000 x (.035 + .01183) = $3900, This item includes
armoring the exposed surface of the pavilion at Profile
12 and the gea-wall between Profiles |, end 7 with gunite,
rebuilding the lower steps of the seawall near Profile 2
end repair of other walls,

.

2. Increased Property Values Resulting from Shore Protection. -

Property adjacent to Revere Beach Drive will increase in value as the
rosult of the greater degree of protection afforded by the proposed work.
Since public property will be retained in publie ownership, no benefit
is evaluated for such property. Private property is subject to reasale

and benefit due to inereased value may be reslized through resele of the



property. This inerease will be larger in the area between Northern

Circle and Revere Street, where present protective structures are in-

adequate and in denger of being undermined, than betwsen Revere Street

and Eliot Cirecle where the present structures are more nearly sdequate,

It is estimted that the proposed work will result in a 10 percent

inorease in property values due to shore protection in the ares north

of Revere Street and 5 percent in the area south of Revere Street.

Benefits resulting from this inorease in value are as follows!

2+ Federal $ ¢

_‘rz. Non-Federal Publice

(1)

(2)

(3)

Northern Circle to Revere Street.

Assessed Value of Frontal Proper-

. ty - *856,2000

Tax Rate, §51.80 per $1,000.

Increased Tax Return $856,000 =

+10 x L0518 = L,L30
Revere Street to Profile 13.

Length of improvement [;500

feet. Assessed Value of Frontal
Property between Revere Sireet

to Profile 17 ~ $2,132,600,

. Length 6500 feet

Inoreased Tax Return $2,132,600 x

%%%% X .05 X 0518 = 3,820

Total Non-Federal Public Benefit= $8,250



.

¢, Private

Inereased value bf private fromtal
property will not be realized unless
property is resold. The net capital
gain after deduction of taxes and
other expenses can be measured by
the interest on the gain at 3.5 per-
cent.
(1) TNorthern Circle to Revere Street
$856,000 x .10 x ,35 = $3,000
(2) Revere Street to Profile 13
#2;132,600 x %%’-'x +05 x 035 = 2,580
{3} Total Private Gpin = $5,580
d. Total benefit $13,83%0

3. Reoreaticnal Benefits. - The proposed plan will eliminate an

objeotionai stony beach omdition end double the area of dry beach
above ﬁsan high water. This area will be used to accomodate additional
patrons and to alleviﬁte orowded conditions on existing dry beach.
This projeet results in great resreational benefits, particularly in view
of the established desirability of the area for recreational purposes.
8. Federal. - Federal interests are not involved.
Federal Benefit = ¢

b. Non-Federal Public . - (1) Waile the State of Massachu-

setts does not make a charge for the use of the beach, the benefit to the
public may be evaluated in the terms of increased fees which it would
pay were the beach privately owned and operated. It is conservatively
estimated that the daily attendance will be ihcraased 20 percent by

the improvement of the beach. The daily attendance is reported to be



150,000 to 200,000 perscns per day. Assuming one~third of these people
are sttracted solely by the smusement park, the minimum daily beach
attendance will be 100,000, During the summer season of 10 weeks,
allowing 25 pereoent for inclement weather, the minimum amnual attendance
is 100,000 x (0 x 7) x ;75 = 5,250,000 people. The increassed attendance
dus to beach improvement will be 5,250,000 x ,20 = 1,050,000 psople.
The lowest charge generally made for the use of a beach is 10 cents per
person. It is comsidered that the publiec would be willing to pay a
minjimum of 10 percent more on such a cherge for the use of a sandy
beach. On this basis the benefits derived by each patron currently
using the beach is onewtenth of }0 cents, or one cent, and the benefit
derived by each new patron is the total value to current patrons or 11
conts, The minimum evaluation of the total benefit realized by the
public from the improved beach in terms of amual attendance beéomes:

5,250,000 x $.01 = $52,500

1,050,000 x $.11 = 115,500

$168,000
(2) Private property will increase in value as the
result of the improved recreational facilities. The increased valuations
ere discussed in subparagraph o. below being 3 percent between Northern
Circle and Revere Street and 13 percent between Revere Street and Profile
17. The Non-Federal public will derive & benefi%t from the increaszsed
valuation through inoreased tax returns therson. The incressed tax

returns will be =as fpllows‘

v -4



Northern Cirele to Revere Street

All property, $885,700 x .03 x

+0518 = $ 1,380
Revere Street to Profile 17

Frontal Property, $2,132,600 x

13 x .0518 = 1,360

Merginal Property,$5LL,900 x .75 x

.13 x ,0518 = 2,750
Total Tax Return $ 18,190

(3) Total Non-Federasl Public Benefit = $186,L90

Qe Private. = (1) Northern Circle to Revere Street. - Re-

orsational benefits to be derived by private property comprise ineoreased
earning power derived from the proximity to the improved beach. Property
lying east of the Narrow Gauge Railroad between Northern Circle and
Revere Sireet will experience inereased earning powsr through the
ineoreased volume of business in restaurants and refreshment stands

due to increased bsach patronage, anmd through the actual or possible
increased rentals of residential properties due to the improved beach.
Summer beach patronage, it is estimated, will inorease 20 percent which
inorease is equal to 13 percent of the total patronage of the beach and
amusement area, and hence business possibilities will increase 13 per-
scent during the summer season. The area cmsidered is not. entirely
devoted to summer enterprises, and the incresse must be considered on
an annual bagis, under which conditions the ineresse is 3 percemt of
the armual volume of business. This gain may be evaluated in terms of
increased remntals of properties, actual or possible, for business and

residential purposes. Assuming the annual rental to be 12 percent of



the assessed valuation, the gross gain is

$885,700 x L12 x O3 = : $ 3,190
Deducting taxes of $1,380 as computed in Paragraph 3-b-(2) above, the
net zain is $1,810.

(2) Revere Street to Profile 17, = Private property south

of Revere Street to Profile 17 fronting the beach is used almost entirely
for summer amusement enterprises. Marginal property between the frontal
property and the Narrow Gauge Railroad is developed for amusemsnt
purposes to such a degree t hat it is considered that 75 percemt of its
value is due to summer busines-s pessibilities. All property in this ares
will experience an increase in va1u.e due to the inorease in beach
patronage derived from the improvement of the beach. 'lfhe increase in
values ﬁll be in direct ratio with the increased patromage which is
estimated to be 13 percent. This gain may be evaluated in terms of
increased returns on property investments through inoreased rentals,
On the basis that frontal property rental income is entirely derived
from sumner business possibilities, marginal property renta;. income.
is 75 percent due to summer business possibilities, and tha*!; average
rentals are 12 percent of assessed wvaluations, the gross gain is as
followss

Frontal Property

$2,132,600 x ,12 x 13 = $33,270
Marginal Property

(545,900 x +T5) x 12 x 15 = 6,380

Total Gross Gain ' $29,650
Less Taxes {Par. b.) 17,110
Net Private Gain = $22,540

(3) Total Private Benefits $2l, 350

=46



d. Total Recreaticnal Benefits

$210,840

(4) Total Benefits. - The total benefits evaluated herein

are a3 followste

Direct Demages Prevented

Increased Valuation from -

Shore Protection
Re qreational Benef'its

Totals

Non-Federal

Federal Publie Private Total
$ ¢ $16,7U5 $ 0 $ 16,745
0 8,250 5,580 13,830
0 186,490 2,350 210,840
8 o $o1,l85 $29,9%0  $2L1,415
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Looking northeast along Peint of Pines from foot of
Harrington St. (About 1200 feet north of Profile 2)

Looking northeast along stepped seawall south of
Profile 2. Note erosion in center of wall and
damage to wall.

Metropelitan District Commission Study
BEACH CONDITIONS
REVERE BEACH, MASS.
Fig. B-1



